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PREFACE. 


The  contents  of  the  present  volume  of  The  American  Ephemeris  are,  in 
general,  similar  to  those  of  the  volume  for  the  preceding  year.  Beginning 
with  the  volume  for  the  year  1882,  the  arrangement  of  the  work  is  as 
follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  positions  of 
the  major  planets,  and  other  fundamental  astronomical  data  for  equidistant 
intervals  of  Greenwich  mean  time. 

Part  n,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  data 
for  their  reduction  are  also  included  in  this  Part.  The  list  of  mean  and 
apparent  places  of  fixed  stars  has  been  greatly  enlarged,  ^or  the  convenience 
of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  this 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient.  The  additions  comprise  more  complete 
data  for  eclipses  of  the  sun,  diagrams  showing  the  configurations  of  the 
satellites  of  Jupiter,  data  respecting  the  disks  of  Mercury  and  Venus  for  the 
reduction  of  meridian  and  photometric  observations,  and  diagrams,  with 
tables,  for  identifying  any  known  satellites  of  other  planets. 

SIMON  NEWCOMB, 

Prof  (0909  U.  S.  Mwy,  SuperintendenU 
WABHiir«TON,  ,^ifrU,  1886. 
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CORRECTIONS. 


0.05 

-    0.8 

0.05 

—    0.2 

0.10 

-^    0.3 

0.11 

—    0.5 

The  American  Nautical  Almanac  for  1886  (First  Edition  only). 
Page  253,  Eclipse  Charts,  firat  line,  for  August  8—9    read  August  28—9. 

261,  Twenty-third  line,  "    21'»5".57-.4        «    21»»6»55».06 

The  American  Ephemeris  and  Nautical  Almanac  for  1886  {First  Edition), 

Page  113,    July  5,  Moon's  Upper  Transit,  for  2^  32™.8  read  3»»  32«».8 

200,    Dec.  22,  Equntiou  of  Time,  «    0™8-.54  "     I'-S-JM 

263,    To  the  heliocentric  longitude  of  Neptune  apply  the  following  corrections: 

Jan.  3,  — 0".80;  Mar.  8,  — 0".96;  May  3,  —  1M2;  July  6,  — 1".30;  Sept.  8,  — F'.48; 
Nov.  3,  —  ^^62;  Dec.  37,  —  ^^80,  and  interpolated  values  for  intermediate  dates. 
249, 409  and  410,    To  the  apparent  R.  A.  and  Dec.  of  Neptune  apply  the  following  corrections: 

R.  A.  Deo. 

Jiin.  3, 
April  9, 
Aug.  15, 
Dec.    2], 

and  inteq)olated  values  for  intermediate  dates. 
276,    From  Nov.  16  to  Dec.  36,  increase  Q'  by  1'. 
482,    Under  ^  Washington  Mean  Times  of  Elongations,"  for  Titania  read  Ariel  and  for  Ariel  read 

Titania. 
504,    Lines  5, 8  and  9  from  top,  for  sin  ^  read  cos  ^ 

516,  Line  8,  «*    1885.0  «     1886.0 

517,  Line  30,  **    adapted  ^    adopted. 

Ephemeris  Jor  1887  {First  Edition  only). 
Page  294,   /Tauri,  in  last  column,  for  12.753  read  12.573 

296,  Dec.  of  a  Hydne,  "    +  "    — 

297,  In  all  copies  of  Ephemeris  from  1882  to  1887,yor  31  Coronfe  Borealis  read  31  Comae  Berenices. 

296,  *  CashiopeiB,  last  column,  for  +  **  — 

298,  Dec.  of  ^  Coronaj  Borealis,  "    46".92  *«  43".92 

299,  Groomb.  944,  Ann.  Var.  in  R.  A.,  "    —  "  + 

300,  1  Draconis  (H.)  in  R.  A.  '  **    57-.747  "  54».747 

511,  16th  line  from  bottom,  "    y  "7 

512,  Annapolis  mean  time  of  Emersion,  **    5^  *^    6^ 

The  American  Nautical  Almanac  for  1888  {First  Edition). 
Page  248,    Ann.  Var.  in  Dec.  of  d  Ononis,  for  —  2".93  read  +2".93 

Ephemeris  for  1888  {First  Edition). 

Page  2a%    R.  A  of  6  Urste  Minoris, 

294,    47Cephei(H.)    Ann.  Var.  in  R.  A., 

297,  /JChamieleontis,        "  « 

297,  aCanumVenaL,        **  " 

298,  4  Ursae  Minoris,         «  «* 

298,  p  Bootis,  Ann.  Vnr.  in  Dec, 

299,  6  Urs«e  Minoris,  Dec, 

300,  0  Lyne,  R.  A., 

302  to  312,    To  the  R.  A.  of  a  Ursee  Minoris  apply  the  oorrection  —  0-.04. 
322,    Dec.  of  11  Ononis,  for  South.  "    North. 
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20'.008 

mu;20>.080 

+  7-.5152 
+3-.3706 

—  0-.i3349 

"    +7-.7152 
«    +3-.3996 
«    +2-.8157 
"    —  0-.3249 

— 15".695 

••    — 15".965 

20".24 

«    40".24 

30-.791 

"    28-.791 

CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHBONOLOGICAL  ERAS. 

THB  TBAH  1889,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  113TH  AJND  THE  BEOINNINO 
OF  THE  114th  TEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA, 
CORRESPONDS    TO — 

The  year  6602  of  the  Julian  Period ; 

<'         7397-98  of  the  Byzantine  era,  the  year  7396  commencing  on  September  let; 

^         5649-50  of  the  Jewish  era,  the  year  5650  commencing   on  September  26th,  or,  more 

exactly,  at  sunset  on  September  25th; 
**         2642  since  the  foundation  of  Rome,  according  to  Varro; 

**         2636  since  the  beginning  of  the  era  of  Nabonassar,  which    has    been    assigned  to 
Wednesday,  the  26th  of  February  of  the  3967th  year  of  the    Julian   Period: 
corresponding,  in  the  notation  of  chronologists,  to  the  747th ;  and,  in  the  notation 
of  astronomers,  to  the  746th  year  before  the  birth  of  Christ; 
*'         2665  of  the  Olympiads,  or  the  first  year  of  the  667th  Olympiad  commencing  in  July, 
1889,  if  we  fix  the  era  of  the  Olympiads  at  775^  years  before  Christ,  or  near 
the  beginning' of  July  of  the  year  3988  of  the  Julian  Period; 
'*         2201  of  the  Grecian  era,  or  the  era  of  the  Seleucidse ; 
''         1605  of  the  era  of  Diocletian  ; 

<^         2549  of  the  Japanese  era  and  to  the  22d  year  of  the  period  entitled  '^Meiji.'' 
The  year  1307  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  28th  day  of 
August,  1889. 

The  firit  day  of  January  of  the  year  1889  is  the  2,411,004th  day  since  the  conunencement  of  the 
Julian  Period. 


CHBONOLOGICAL  CYCLES, 

Domimcal  Letter F 

Epact 28 

Lunar  Cycle  or  Golden  Number     •    •    •      9 


Solar  Cycle 22 

Roman  Indiction 2 

Julian  Period .  6602 
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SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC. 


o 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 


i 

Mara. 

21 

Jupiter. 

h 

Saturn. 

S 

Uranufi. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC, 


Spring 
Signs. 


Summer 
Signs,   y^ 


<Y*  Aries. 
8    Taurus. 
n  Gemini. 
25  Cancer. 
SI  Leo. 
np  Virgo. 


Autumn  ! 
Signs.    ] 


Winter 
Signs. 


{ 


7. 

:^  Libra. 

8. 

m  Scorpius. 

9. 

/   Sagittarius 

10. 

Vf  Capricomus. 

11. 

t»  Aquarius. 

12. 

H  Pisces. 

ASPECTS. 

i  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
O  Quadrature,  or  differing  90°  in  Longitude  or  Right  Ascension. 
g     Opposition,    or  differing  180°  in  Longitude  or  Right  Ascension. 


Q 

Ascending  Node. 

°     Degrees. 

e 

Descending  Node. 

'      Minutes  of  Arc. 

N. 

North. 

''     Seconds  of  Arc. 

S  . 

South. 

b     Hours. 

E. 

East 

n     Mmutes  of  Time. 

W. 

West 

■      Seconds  of  Time. 
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ASTEONOMICAL    EPHEMEKIS 


FOR  THE 


MEEIDIAN  OF  GEEENWICH. 


■  "EPB^'oO     1  '    1" 


JANTJARY,    1889. 


AT  GREENWICH  APPARENT  NOON. 


I 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 
SUN. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 
Thur. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


THE  SUN'S 


Appanat 
Bight  Asoeniioii. 


n      m      B 

18  49  19.71 
18  53  44.50 

18  58  8.91 

19  2  32.92 
19  6  56.50 
19  11  19.60 

19  15  42.19 
19  20  4.24 
19  24  25.73 

19  28  46.63 
19  33  6.93 
19  37  26.60 

19  41  45.63 
19  46  3.99 
19  50  21.67 

19  54  38.65 

19  58  54.92 

20  3  10.47 

20  7  25.29 
20  11  39.38 
20  15  52.72 

20  20  5.31 
20  24  17.13 
20  28  28.18 

20  32  38.45 
20  36  47.93 
20  40  56.61 

20  45  4.50 
20  49  11.58 
20  53  17.84 
20  57  23.28 


IMitlbr 
IHoor. 


• 
11.040 
11.025 
11.008 

10.991 
10.971 
10.951 

10.929 
10.907 
10.883 

10.859 
10.833 
10.807 

10.780 
10.752 
10.783 

10.693 
10.663 
10.633 

10.603 
10.572 
10.541 

10.509 
10.477 
10.445 

10.412 
10.379 
10.346 

10.312 
10.278 
10.244 
10.210 


Appsrent 
DeolinatioD. 


S.22  58  5.2 
22  52  39.3 
22  46  46.2 

22  40  25.9 
22  33  38.6 
22  26  24.6 

22  18  44.0 
22  10  37.1 
22  2  4.1 

21  53  5.3 
21  43  40.9 
21  33  51.3 

21  23  36.7 
21  12  57.4 
21  1  53.7 

20  50  25.9 
20  38  34.3 
20  26  19.4 

20  13  41.3 
20  0  40.4 
19  47  17.1 

19  33  31.7 
19  19  24.6 
19  4  56.1 

18  50  6.6 
18  34  56.4 
18  19  26.0 

18  3  35.8 
17  47  26.2 
17  30  57.5 
17  14  10.1 


Frid.     32    21     1  27.89    10.175  S.  16  57    4.4   -1-43.10    16  15.95    68.21     13  53.83 


DiiKfor 
IHonr. 


-1-13.00 
14.15 
15.28 

-1-16.41 
17.53 
18.64 

-1-19.74 
20.83 
21.91 

-1-22.98 
24.04 
25.09 

•1-26.12 
27.14 
28.15 

•f  29.15 
30.13 
31.10 

+32.06 
33.00 
33.93 

+34.84 
35.74 
36.62 

+37.49 
38.34 
39.17 

+39.99 
40.79 
41.68 
42.35 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi 
diameter 
PaAsing 
Ueridiau. 


16  18.40 

16  18.40 

16  18.39 

16  18.38 

16  18.36 

16  18.34 

16  18.32 

16  18.29 

16  18.25 

16  18.21 

16  18.17 

16  18.12 

16  18.06 

16  17.99 

16  17.93 

16  17.86 

16  17.78 

16  17.69 

16  17.60 

16  17.50 

16  17.39 

16  17.28 

16  17.17 

16  17.05 

16  16.93 

16  16.80 

16  16.67 

16  16.53 

16  16.39 

16  16.25 

16  16.10 


71.06 
71.01 
70.96 

70.91 
70.85 
70.79 

70.72 
70.65 
70.58 

70.50 
70.42 
70.33 

70.25 
70.16 
70.07 

69.97 
69.87 
69.77 

69.67 
69.56 
69.45 

69.34 
69.23 
69.12 

69.01 
68.90 
68.79 

68.67 
68.56 
68.44 
68.33 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


4  0.52 
4  28.67 

4  56.45 

5  23.83 

5  50.77 

6  17.24 

6  43.20 

7  8.63 
7  33.49 

7  57.77 

8  21.45 

8  44.51 

9  6.92 
9  28.67 
9  49.73 

10  10.10 
10  29.76 

10  48.70 

11  6.92 
11  24.41 
11  41.16 

11  57.14 

12  12.36 
12  26.81 

12  40.48 

12  53.37 

13  5.47 

13  16.76 
13  27.25 
13  36.93 
13  45.80 


Diir.fiar 
IHonr. 


1.180 
1.166 
1.149 

1.132 
1.113 
1.092 

1.070 
1.048 
1.024 

1.000 
0.974 
0.948 

0.921 
0.893 
0.864 

0.835 
0.805 
0.775 

0.745 
0.714 
0.683 

0.651 
0.619 
0.587 

0..555 
0.522 
0.489 

0.455 
0.421 
0.387 
0.353 

0.318 


"SatE^^The  mean  time  of  aemidiameter  paaaing  may  be  found  by  aabtrootinf.  0*.10  firom  the  sidereal  time. 

The  ai^  +  praflzed  to  the  honrly  diange  of  declination  indieates  that  aoath  deeltoationa  are  decwaalng. 


IL 


JANUAEY,    1889. 


AT  GBBinrWIOH  MBAK  ¥OOS. 

THE  SUN'S 

t 

1 

1 

1 

« 

1 

XqwiHaiiar 

Time. 

to  be 
Bubtraoted 

from 
Meen  Time. 

Diftlbr 

IHODT. 

Time. 

or 

BlgbtA«OMttio« 

of 

UmbSiui. 

IMEfcr 

▲piMrail 

IBoiir. 

Tuea. 
Wed. 
Thur. 

1 
2 
3 

It     m"  a 
18  49  18.97 
18  53  43.67 
18  56    8.00 

1 1*086 
J  1.021 
11.005 

S.  22  68    6.0 
22  52  40.4 
22  46  47.5 

+19.99 
14.14 
15.97 

4    0.45 
4  28.59 
4  56.86 

1*180 
1.166 
1.149 

b     m      B 

18  45  18.62 
18  49  15.08 
18  58  11.64 

Frid. 

Sat 

SUN. 

4 
5 
6 

19    9  81.93 
19    6  55.43 
19  11  18.45 

10.968 
I0.96H 
10.948 

22  40  27.4 
22  83  40.3 
22  06  26.5 

4-16.40 
17.59 
18.63 

6  23.73 
6  60.67 
6  17.14 

1.139 
1.113 
1.099 

18  57    8.20 

19  1    4.76 
19    6     1.81 

Mon. 
Tuea. 
Wed. 

8 
9 

19  15  40.96 
19  20    2.94 
19  24  24.36 

10.996 
10.904 
lO.tiSO 

22  18  46.2 
22  10  39.6 
22    2    6.9 

+19.73 
90.89 
91.90 

6  48.09 

7  6.51 
7  88.37 

1.070 
1.048 
1.094 

19    6  57.87 
19  12  54.43 
19  16  50.99 

Thur. 

Frid. 

Sat. 

10 
11 
12 

19  28  45.19 
19  33    5.42 
19  37  25.03 

]0.86d 
10.830 
10.804 

21  53    8.4 
21  43  44.3 
21  83  55.0 

+99.97 
94.03 
95.08 

7  eT.65 
6  21.32 
6  44.37 

1.000 
0.974 
0.948 

19  20  47.54 
19  24  44.10 
19  26  40.66 

sxm. 

Mod. 
Tuea. 

13 
14 
15 

19  41  44.00 
19  46    2.30 
19  50  19.92 

10.777 
10.749 
10.790 

21  23  40.7 
21  13     1.7 
21     1  58.3 

+96.11 
97.13 
98.14 

9    6.78 
9  26.53 
9  49.59 

0.991 
0.893 
0.864 

19  32  37.22 
19  36  33.77 
19  40  30.33 

Wed. 
Thur. 
Frid. 

16 
17 
18 

19  54  36.84 

19  58  53.06 

20  3    8.56 

10.691 
10.661 
10.631 

20  50  30.8 
20  38  39.6 
20  26  25.0 

+99.14 
80.19 
31.09 

10    9.96 
10  29.62 
10  48.56 

0.835 
0.805 
0.775 

19  44  26.88 
19  48  23.44 
19  52  20.00 

Sat 

SUN. 

Mon. 

19 
20 
21 

20    7  23.34 
20  11  37.38 
20  15  50.68 

10.601 
10.570 
10.539 

20  13  47.2 
20    0  46.7 
19  47  23.7 

+39.05 
38.99 
33.99 

11    6.78 
11  24.27 
11  41.02 

0.745 
0.714 
0.683 

19  56  16.56 

20  0  13.11 
20    4    9.66 

Tuea. 
Wed. 
Thur. 

22 
23 
24 

20  20    3.23 
20  24  15.01 
20  28  26.02 

10.507 
10.475 
10.443 

19  S3  38.6 
19  19  31.8 
19    5    3.7 

+34.83 
35.73 
36.61 

11  57.01 

12  12.23 
12  26.68 

0.651 
0.619 
0.587 

20    8    6.22 
20  12    2.78 
20  15  59.34 

Frid. 

Sat 

SUN. 

25 

26 
27 

20  32  86.26 
20  36  45.71 
20  40  54.36 

10.411 
10.378 
10.345 

18  50  14.5 
18  85    4.6 
18  19  34.6 

+W.48 
38.33 
80.16 

12  40.86 
12  58.26 
18    6.36 

0.555 
0.598 
0.489 

20  19  55.90 
90  23  52.45 
20  27  49.00 

Mon. 
Tuea. 
Wed. 
Tfaur. 

28 
29 
30 
31 

20  45    2.22 
20  49    9.28 
20  53  15.52 
20  57  80.94 

10.31  h 
10.877 
10.943 
40.909 

18    3  44.7 
17  47  35.4 
n  81    7.0 
17  i4  19.J> 

+89.98 
40.78 
41.57 
49..34 

}3  16.66 
13  27.16 
13  «6.85 
W  46.72 

0.455 
0.491 

0.387 
0.363 

90  31  45.66 
20  35  42.12 
90  39  38.67 
90  48  35.22 

Frid. 

82 

21     1  85.54 

10.174 

».  l»  67  14.6 

+4»J)9 

13  68.76 

^^m 

90  47  31.76 

9»^}t^wmmfi^^9V9»P9t^ 

\  HtMl  loaUi  deolj 

L0««. 
lllAtiOBS 

Diff.  for  1  Hour. 
+  9«.8565. 

^  THE 


AMERICAN  EPHEMERIS 


NAUTICAL  ALMANAC 


rOR    TH>    YSAB 


18  8  9 


FIBST  EDITION 


nmLOHMD  ni  hompuaxom  mra  a  msr  amaoLunair  of  tbw  FOErr-azxnr  aoNOMma 


WASHINGTON: 

BUREAU    OF   NAVIGATION. 

1886. 


6 


JANUARY,    1889. 
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THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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90)698 

8  25  45.2 

11.418 

4 

1     1  44.44 

1.9041 

0  53  22.2 

11J63 

5 

23  29  13.63 

9.0573 

6  14  19.4 

11.449 

5 

1    3  38.64 

1.9095 

1     4  55.5 

11.548 

6 

23  31  16.92 

9.0595 

8    2  52.2 

11.464 

6 

1     5  32.74 

1.0008 

1  16  27.9 

11.639 

7 

23  33  19.93 

9.0478 

7  51  23.7 

11.486 

7 

1    7  26.74 

1.8003 

1  27  59.3 

11.515 

8 

23  35  22.66 

9.0431 

7  39  53.9 

11.507 

6 

t    9  20.66 

1.8979 

1  39  29.7 

11.498 

9 

23  37  25.11 

9.0385 

7  28  22.8 

110»8 

9 

1  11  14.49 

1.6065 

1  60  59.1 

11.480 

10 

23  39  27.28 

90)340 

7  16  50.5 

11.546 

10 

1  13    8.24 

1.8059 

2    2  27.3 

11.461 

11 

23  41  29.19 

9.0906 

7    5  17.2 

11.563 

11 

1  15     1.91 

1.8030 

2  13  54.4 

11.449 

12 

23  43  30.83 

9.0959 

6  53  42.9 

11.580 

12 

1  16  55.50 

1.8096 

2  25  20.3 

11.499 

13 

23  45  32.21 

90)908 

6  42    7.6 

11.597 

13 

1  18  49.02 

1.8014 

2  36  45.0 

11.401 

14 

2:3  47  33.33 

9.0160 

6  30  31.3 

11.613 

14 

1  20  42.47 

1.8003 

2  48    8.4 

11.380 

15 

23  49  34.20 

90)124 

6  18  54.1 

11.687 

15 

1  22  35.86 

1.8883 

2  59  30.6 

11.358 

16 

23  51  34.81 

90)089 

6    7  16.1 

1J.639 

16 

1  24  29.19 

1.8884 

3  10  51.5 

11.336 

17 

23  53  a5.18 

9.0049 

5  55  37.4 

11.650 

17 

1  26  22.47 

1.8876 

3  22  11.0 

11.319 

18 

23  55  35.31 

9.0009 

5  43  58.1 

110161 

18 

1  28  15.70 

1.8867 

3  33  29.0 

11.988 

19 

23  57  35.20 

1.9969 

5  32  18.1 

11.679 

19 

1  30    8.88 

1.8850 

3  44  45.6 

11.966 

20 

23  .59  34.86 

1.9994 

5  20  37.4 

11.689 

20 

1  32    2.01 

1.8850 

3  56    0.8 

11.941 

21 

0    1  34.29 

1.9886 

5    8  56.2 

11.601 

21 

1  33  55.10 

1.8845 

4    7  14.5 

11.916 

22 

0    3  33.49 

1.9848 

4  57  14.5 

11.698 

22 

1  35  48.15 

1.8839 

4  18  26.6 

11.189 

23 

0    5  32.46 

1.9810 

4  45  32.4 

11.705 

23 

1  37  41.17 

1.8834 

4  29  37.1 

11.163 

24 

0    7  31.21 

1.9774 

S.  4  33  49.9 

11.711 

24 

1  39  34.16 

1.8809 

N.  4  40  46.1 

11.136 
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VIL 


GBBBITWIOH  MBAK  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightAfloencion. 

Diftfor 
IMinate. 

DeeUnatton. 

Diftfor 
IMiimte. 

Hour. 

Bl^tAooendon. 

Diftftw 
1  Minute. 

DMUnation. 

Dili:  for 
llClimte. 

WJdl 

)NB8I 

>AT  9. 

FRTDAT  11. 

0 

h    m     • 
1  39  34.16 

• 

1.8889 

N.  1  40  46!i 

// 
11J36 

0 

h    m     B 
3  10  27.05 

8 

N.lll  53  15.4 

» 
9.160 

1 

1  41  27.12 

1.88S5 

4  51  53.4 

11.108 

1 

3  12  22.50 

1.9958 

13    2  23.9 

0.114 

2 

1  43  20.06 

1.6891 

5    2  59.0 

11.080 

2 

3  14  18.07 

1.9979 

13  11  29.1 

0.050 

3 

1  45  12.98 

1.3818 

5  14    3.0 

110)69 

3 

3  16  13.76 

1.9908 

13  20  31.0 

0.003 

4 

1  47    5.88 

1.8816 

5  25    5.2 

11.099 

4 

3  18    9.57 

101319 

13  29  29.5 

8.047 

5 

1  48  58.77 

1.8814 

5  36    5.6 

10.901 

5 

3  20    5.50 

1.0333 

13  38  24.6 

8.880 

6 

1  50  51.65 

1.8813 

5  47    4.1 

10.060 

6 

3  22    1.56 

1.0354 

13  47  16.2 

8.831 

7 

1  52  44.53 

1.8819 

5  58    0.8 

10.099 

7 

3  23  57.75 

1.0376 

13  56    4.3 

8.773 

8 

1  54  37.40 

1.8813 

6    8  55.6 

10.897 

8 

3  25  54.07 

'1.0308 

14    4  48.9 

8.714 

9 

1  56  30.27 

1.8813 

6  19  48.5 

10.865 

9 

3  27  .50.53 

10)491 

14  13  30.0 

8.655 

10 

1  58  23.15 

1.8814 

6  30  39.4 

10.833 

10 

3  29  47.13 

1.0445 

14  22    7.5 

8.505 

11 

2    0  16.04 

1.8815 

6  41  28.4 

10.800 

11 

3  31  43.87 

10M68 

14  30  41.4 

8.535 

12 

2    2    8.93 

1.8817 

6  52  15.4 

10.766 

12 

3  33  40.75 

1.9409 

14  39  11.7 

8.474 

13 

2    4    1.84 

1.8890 

7    3    0.3 

10.731 

13 

3  35  37.77 

1J515 

14  47  38.3 

8.419 

14 

2    5  54.77 

1.8804 

7  13  43.1 

10.606 

14 

3  37  34.93 

1.9539 

14  56    1.1 

8.340 

15 

2    7  47.73 

1.8898 

7  24  23.8 

10.660 

15 

3  39  32.24 

10)564 

15    4  20.2 

*     8.986 

16 

2    9  40.71 

1.8839 

7  35    2.3 

10.693 

16 

3  41  29.70 

1.0588 

15  12  35.5 

8.999 

17 

2  11  33.71 

1.8836 

7  45  38.6 

10.587 

17 

3  43  27.30 

1.0613 

15  20  46.9 

8.158 

18 

2  13  26.74 

1.8849 

7  56  12.7 

10.550 

18 

3  45  25.05 

1.0638 

15  28  54.5 

80)04 

19 

2  15  19.81 

1.8848 

8    6  44.6 

10^^19 

19 

3  47  22.96 

1.0664 

15  36  58.2 

.8.098 

20 

2  17  12.92 

1.8856 

8  17  14.2 

10.473 

20 

3  49  21.02 

10)680 

15  44  57.9 

70)69 

21 

2  19    6.07 

1.8861 

8  27  41.4 

10.434 

21 

3  51  19.23 

10)715 

15  52  53.6 

7.806 

22 

2  20  59Ji6 

1.8868 

8  38    6.3 

10.305 

22 

3  53  17.60 

1.0748 

16    0  45.4 

7.890 

23 

2  22  52.49 
THT 

1.8876 

JRSDI 

N.  8  48  28.8 
LY  10. 

10.364 

23 

3  55  16.13 
SAT 

1J768 

N.16    8  33.1 
lY  12. 

7.761 

0 

2  24  45.77 

1.8885 

^.  8  58  48.8 

10.313 

0 

3  57  14.82 

1.0795 

N.16  16  16.7 

7.609 

1 

2  26  39.11 

1.8805 

9    9    6.4 

10.979 

1 

3  59  13.67 

1.0899 

16  23  56.2 

7.683 

2 

2  28  32.51 

1.8904 

9  19  21.5 

10.931 

2 

4    1  12.68 

1.9840 

16  31  31.5 

7.554 

3 

2  30  25.96 

1.8014 

9  29  34.1 

10.186 

3 

4    3  11.85 

1.0876 

16  39    2.7 

7.485 

4 

2  32  19.47 

1.8094 

9  39  44.1 

10.145 

4 

4    5  11.19 

10)003 

16  46  29.7 

7.414 

5 

2  34  13.05 

1.8936 

9  49  51.5 

10.109 

5 

4    7  10.69 

1.0031 

16  53  52.4 

7.349 

6 

2  36    6.70 

1.8047 

9  59  56.3 

10.058 

6 

4    9  10.36 

1.0060 

17    1  10.7 

7.968 

7 

2  38    0.42 

1.8050 

10    9  58.4 

10.013 

7 

4  11  10.20 

1.0087 

17    8  24.7 

7.107 

8 

2  39  54.21 

1.8079 

10  19  57.9 

0.068 

8 

4  13  10.20 

9.0014 

17  15  34.3 

7.194 

9 

2  41  48.06 

1.8084 

10  29  54.6 

0.099 

9 

4  15  10.37 

90)043 

17  22  39.6 

7.051 

10 

2  43  42.02 

1.8097 

10  39  48.5 

0.876 

10 

4  17  10.71 

9.0071 

17  29  40.4 

6.976 

11 

2  45  36.05 

1.0011 

10  49  39.7 

0.830 

11 

4  19  11.22 

9.0060 

17  36  36.7 

6.001 

12 

2  47  30.16 

1.0096 

10  59  28.1 

0.789 

12 

4  21  11.90 

90)198 

17  43  28.5 

6.895 

13 

2  49  24.36 

1.0041 

11    9  13.6 

0.734 

13 

4  23  12.75 

9.0157 

17  50  15.7 

6.740 

14 

2  51  18.65 

1.0066 

11  18  56.2 

0.686 

14 

4  25  13.78 

9.0186 

17  56  58.3 

6.673 

15 

2  53  13.03 

1.0073 

11  28  35.9 

0.637 

15 

4  27  14.98 

90)914 

18    3  36.4 

6.506 

16 

2  55    7.51 

1.0088 

11  38  12.6 

0.587 

16 

4  29  16.35 

90)943 

18  10    9.8 

6.517 

17 

2  57    2.09 

1.0104 

11  47  46.3 

0.536 

17 

4  31  17.90 

9.0979 

18  16  38.5 

6.438 

18 

2  58  56.76 

1.0191 

11  57  16.9 

0.485 

18 

4  33  19.62 

9.0309 

18  23    2.4 

6.350 

19 

3    0  51.54 

].0138 

12    6  44.5 

0.434 

19 

4  35  21.52 

90)331 

18  29  21.6 

6.980 

20 

3    2  46.42 

1.0156 

12  16    9.0 

0.389 

20 

4  37  23.59 

9.0360 

18  35  36.0 

6.100 

21 

3    4  41.41 

1.0174 

12  25  30.4 

0.330 

21 

4  39  25.84 

9.0380 

18  41  45.5 

6.118 

22 

3    6  36.51 

1.0103 

12  34  48.6 

0.977 

22 

4  41  28.26 

9.0418 

18  47  50.2 

6.037 

23 

3    8  81.72 

1.0919 

12  44    3.6 

9.993 

23 

4  43  30.86 

9.0447 

18  53  50.0 

5.055 

24 

3  10  27.05 

1.9939 

N.12  53  15.4 

0.160 

24 

4  45  33.63 

9.0477 

N.18  59  44.8 

5.879 

VIII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AM«iiaioii. 

IHiCfor 
1  Minute. 

DooUnatlon. 

DMtfor 
IMinate. 

HooA 

Bight  ABoension. 

DMtfor 
1  Minute. 

Diftfor 
iMljLQte. 

SI 

TNDA1 

z  la 

TUESDAY  15. 

0 

A    m     B 
4  45  33.63 

B 

9.0477 

N.ll  59  U'jd 

6.879 

0 

K    m      B 
6  26  59.24 

B 

9.1699 

N.21  55  55.6 

1J981 

1 

4  47  88.58 

9.0506 

19    5  34.6 

5.788 

1 

6  29    9.45 

9.1710 

21  57    9.3 

1.175 

2 

4  49  39.70 

9.0635 

19  11  19.4 

6.706 

2 

6  31  19.76 

9.1797 

21  58  16.6 

1.066 

3 

4  51  43.00 

9.0S65 

19  16  .59.2 

5.691 

3 

6  33  30.17 

9.1743 

21  59  17.5 

0.909 

4 

4  53  46.48 

9.0584 

19  22  33.9 

5.636 

4 

6  35  40.68 

9.1750 

22    0  12.0 

0.855 

5 

4  55  50.13 

9.0093 

19  28    3.5 

5.450 

5 

6  37  51.28 

9.1775 

22    1     0.1 

0.747 

6 

4  57  53.95 

9.0659 

19  as  27.9 

5.363 

6 

6  40    1.98 

9.1791 

22    1  41.7 

0.630 

7 

4  59  57.95 

9.0681 

19  38  47.1 

54177 

7 

6  42  12.77 

9.1806 

22    2  16.8 

0.539 

8 

5    2    2.12 

9.0710 

19  44     1.1 

5.190 

8 

6  44  23.65 

9.1890 

22    2  45.5 

0.494 

9 

5    4    6.47 

9.0739 

19  49    9.9 

5.109 

9 

6  46  34.61 

9.1834 

22    3    7.7 

0.316 

10 

5    6  10.99 

9.0767 

19  54  13.4 

5.013 

10 

6  48  45.66 

9.1847 

22    3  23.4 

0.907 

11 

5    8  15.68 

9.0796 

19  59  11.5 

4.9M 

11 

6  50  56.78 

9.1860 

22    3  32.6 

4-0.098 

12 

5  10  20.54 

9J)894 

20    4    4.3 

4.835 

12 

6  53    7.98 

9.1873 

22    3  35.2 

-  0.011 

13 

5  12  25.57 

9.0853 

20    8  51.7 

4.745 

13 

6  55  19.26 

9.1886 

22    3  31.3 

0.190 

14 

5  14  30.77 

9.0689 

20  13  33.7 

4.654 

14 

6  57  30.61 

9.1807 

22    3  20.8 

0.999 

15 

.  5  16  36.15 

9.0010 

20  18  10.2 

4.563 

15 

6  59  42.02 

9.1907 

22    3    3.8 

0.338 

16 

5  16  41.69 

9.0037 

20  22  41.2 

4.471 

16 

7     1  53.49 

9.1917 

22    2  40.2 

0.448^ 

17 

5  20  47.40 

9U)965 

20  27    6.7 

4.378 

17 

7    4    5.02 

9.1997 

22    2  10.0 

0.568* 

18 

5  22  53J27 

9.0999 

20  31  26.6 

4.985 

18 

7    6  16.61 

9.1937 

22    1  a3.2 

0.668 

19 

5  24  59.31 

9.1090 

20  35  40.9 

4.199 

19 

7    8  28.26 

9.1946 

22    0  49.8 

0.778 

20 

5  27    5.51 

9.1047 

20  39  49.6 

4.008 

20 

7  10  39.96 

9.1954 

21  59  59.8 

0.887 

21 

5  29  11.87 

9.1074 

20  43  52.7 

4.004 

21 

7  12  51.71 

9.1969 

21  59    3.3 

0.997 

22 

5  31  18.40 

9.1101 

20  47  50.1 

3.909 

22 

7  15    3.51 

9.1970 

21  58    0.1 

1.108 

23 

5  33  25.09 
M( 

9.1198 

>NDA^ 

N.20  51  41.8 
I  14. 

3.813 

23 

7  17  15.35 
WEE 

9.19T7 

>NESD 

N.21  56  50.3 
AT  16. 

1.918 

0 

5  35  31.93 

9.1154 

NiJO  55  27.7 

8.717 

0 

7  19  27.23 

9.1983 

NiJl  55  33.9 

1.398 

1 

5  37  38.93 

9.1180 

20  59    7.9 

30191 

1 

7  21  39.15 

9.1988 

21  54  10.9 

1.438 

2 

5  39  46.09 

9.1906 

21    2  42.3 

3.594 

2 

7  23  51.10 

9.1994 

21  52  41.2 

1.550 

3 

5  41  53.40 

9.1931 

21    6  10.8 

3.496 

3 

7  26    3.08 

9.1999 

21  51    4.9 

1.660 

4 

5  44    0.86 

9.1956 

21    9  33.4 

3.399 

4 

7  28  15.09 

9.9003 

21  49  22.0 

1.771 

5 

5  46    8.47 

9.1989 

21  12  50a 

3.931 

5 

7  30  27.12 

9Ji007 

21  47  32.4 

1.889 

6 

5  48  16.24 

9.1307 

21  16    1.1 

3.139 

6 

7  32  39.17 

9.9010 

21  45  36.2 

ijsm 

7 

5  50  24.16 

9.1331 

21  19    6.0 

3.033 

7 

7  34  51.24 

9.9019 

21  43  a3.4 

9.109 

8 

5  52  32.22 

S.1355 

21  22    5.0 

9.933 

8 

7  37    3.32 

9.9015 

21  41  24.0 

9.919 

9 

5  54  40.42 

9.1378 

21  24  58.0 

9.839 

9 

7  39  15.42 

9jaoi7 

21  39    7.9 

9.393 

10 

5  56  48.76 

9.1409 

21  27  44.9 

9.739 

10 

7  41  27.53 

9J9018 

21  36  45.2 

9.433 

11 

5  58  57.24 

9.1495 

21  30  25.8 

9.631 

11 

7  43  39.64 

9J»18 

21  34  15.9 

9.543 

12 

6    1    5.86 

9.1448 

21  33    0.6 

9.599 

12 

7  45  51.75 

9.9018 

21  31  40.0 

9.653 

13 

6    3  14.62 

9.1471 

21  35  29.3 

9.497 

13 

7  48    3.86 

9.9018 

21  28  57.5 

9.763 

14 

6    5  23.51 

9.1493 

21  37  51.8 

9J394 

14 

7  50  15.97 

9.9018 

21  26    8.4 

9.873 

15 

6    7  32.53 

9.1514 

21  40    8.2 

9.999 

15 

7  52  28.08 

9.9017 

21  23  12.7 

9.983 

16 

6    9  41.68 

9.1535 

21  42  18.4 

9.119 

16 

7  54  40.18 

9.9015 

21  20  10.5 

3.099 

17 

6  11  50.95 

9.1556 

21  44  22.5 

9.016 

17 

7  56  52.26 

9.9013 

21  17     1.7 

3.909 

18 

6  14    0.35 

9.15T7 

21  46  20.4 

1.913 

18 

7  59    4.33 

9.9011 

21  13  46.3 

3.311 

19 

6  16    9.87 

9.1507 

21  48  12.0 

1.808 

19 

8     1  16.39 

9JW08 

21   10  24.4 

3.419 

20 

6  18  19.51 

9.1617 

21  49  57.3 

1.703 

20 

8    3  28.43 

9.9004 

21    6  56.0 

3jm 

21 

6  20  29.27 

9.1637 

21  51  36.4 

1.599 

21 

8    5  40.44 

9.1990 

21    3  21.0 

3.637 

22 

6  22  39.15 

9.1656 

21  53    9.2 

1.493 

22 

8    7  52.42 

9.1994 

20  59  39.5 

3.746 

23 

6  24  49.14 

9.1674 

21  54  35.6 

1.387 

23 

8  10    4.37 

9.1989 

20  55  51.5 

3.864 

24 

6  26  59.24 

9.1609 

N.21  55  55.6 

1.981 

24 

8  12  16.29 

9.1984 

N.20  51  57.0 

3.969 

10 
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IX. 


gebenWioh  mean  timb. 

THV.  MOON'S  SIGHT  AfiCENSIOK  Ain>  DECLINATION. 

Hour. 

DifUfor 
1  Minute. 

DULfor 
IMinate. 

Hour. 

Bight  Afloenaion. 

IHiCfor 
1  Minute. 

DedUnotloB. 

Biff  for 
1  Minute. 

THT 

TRSDA 

lT  17. 

SATUEDAT  19. 

0 

h     m      s 
8  12  16^ 

B 

9.1964 

N.2()  5l'  57.0 

3.969 

0 

9  56  30.47 

B 

9.1368 

N.15  44  47.4 

8.640 

1 

8  14  28.18 

9.1978 

20  47  56.1 

4.060 

1 

9  58  38.57 

9.1341 

15  36    &5 

8.793 

2 

8  16  40.03 

9.1979 

20  43  48.7 

4.177 

2 

10    0  46.56 

9.1394 

15  27  20.6 

8.806 

3 

8  18  51.84 

9.1985 

20  39  34.8 

4.985 

3 

10    2  54.45 

9.1306 

15  18  29.7 

8.880 

4 

8  21    3.61 

9.1958 

20  35  14.5 

4.391 

4 

10    5    2.25 

9.1999 

15    9  33.9 

8.970 

5 

8  23  15.34 

9.1051 

20  30  47.9 

4.497 

5 

10    7    9.95 

9.1975 

15    0  33.3 

9.049 

6 

8  25  27.02 

9.1943 

20  26  14.9 

4.603 

6 

10    9  17.55 

9.1958 

14  51  28.0 

9.198 

7 

8  27  38.65 

9.1934 

20  21  35.5 

4.709 

7 

10  11  25.05 

9.1949 

14  42  17.9 

9.907 

8 

8  29  50.23 

9.1996 

20  16  49.8 

4.815 

8 

10  13  32.45 

9.1999 

14  33    3.1 

ojoeo 

9 

8  32     1.76 

9.1017 

20  11  57.7 

4J91 

9 

10  15  39.75 

9.1900 

14  23  43.6 

0.363 

10 

8  34  13.23 

9.1907 

20    6  59.3 

5.095 

10 

10  17  46.96 

9.1193 

14  14  19.5 

0.440 

11 

8  36  24.64 

9.1897 

20    1  54.7 

5.198 

11 

10  19  54.07 

9.1177 

14    4  50.8 

9.516 

]2 

8  38  35.99 

9.1887 

19  56  43.9 

5.939 

12 

10  22    1.08 

9.1161 

13  55  17.6 

0.591 

13 

8  40  47.28 

9.1876 

19  51  26.8 

5JS6 

13 

10  24    8.00 

9.1146 

13  45  39.9 

9.605 

14 

8  42  58.50 

9.186S 

19  46    3.5 

5.440 

14 

10  26  14.83 

9.1130 

13  35  57.8 

9.738 

15 

8  45    9.66 

9.1854 

19  40  34.0 

5JM3 

15 

10  28  21.56 

9.1114 

13  26  11.3 

9.811 

16 

8  47  20.75 

9.1849 

19  34  58.3 

6.646 

16 

10  30  28.20 

9.1009 

13  16  20.5 

9.883 

17 

8  49  31.77 

9.1830 

19  29  16.5 

6.746 

17 

10  32  34.75 

9.1084 

13    6  25.4 

9.994 

18 

8  51  42.71 

9.1817 

19  23  28.6 

6.840 

18 

10  34  41.21 

9.1060 

12  56  26.0 

10.094 

19 

8  53  53.58 

9.1809 

19  17  34.6 

6.950 

19 

10  36  47.58 

9.1065 

12  46  22.5 

10.083 

20 

8  56    4.37 

9.1799 

19  11  34.6 

6.051 

20 

10  38  53.87 

9.1041 

12  36  14.8 

10.169 

21 

8  58  15.09 

9.1780 

19    5  28.5 

6.151 

21 

10  41    0.07 

9.1097 

12  26    3.0 

10.930 

22 

9    0  25.73 

9.1767 

18  59  16.5 

6.950 

22 

10  43    6.19 

9.1019 

12  15  47.2 

10.907 

23 

9    236.29 
P] 

9.1753 

ITDAI 

N.18  52  58.5 
'  18. 

6J90 

23 

10  45  12.22 

9.6096 

INDAl 

N.12    5  27.3 
r  20. 

10.364 

0 

9    4  46.76 

9.1738 

N.I8  46  34.5 

6.449 

0 

10  47  18.17 

9.0069 

N.ll  55    3.5 

10.499 

1 

9    6  57.15 

9.17M 

18  40    4.6 

6.547 

1 

10  49  24.04 

9U)979 

11  44  35.8 

10.494 

2 

9    9    7.45 

9.1710 

18  33  28.9 

6.644 

2 

10  51  29.83 

9.0969 

11  34    4.2 

10.557 

3 

9  11  17.67 

9.1606 

18  26  47.3 

6.741 

3 

10  53  35.54 

9.0046 

11  23  28.9 

10JS90 

4 

9  13  27.80 

9.1681 

18  19  59.9 

6.837 

4 

10  55  41.18 

9.0034 

11  12  49.8 

10US89 

5 

9  15  37.84 

9.1666 

18  13    6.8 

6.933 

5 

10  57  46.75 

9.0091 

11    2    7.0 

10.743 

6 

9  17  47.79 

9.1651 

18    6    7.9 

7.099 

6 

10  59  52.24 

9.0900 

10  51  20.6 

10.803 

7 

9  19  57.65 

9.1635 

17  59    3.3 

7.194 

7 

11     1  57.66 

9U)698 

10  40  30.6 

10.863 

8 

9  22    7.41 

9.1619 

17  51  53.0 

7.918 

8 

11    4    3.01 

9.0887 

10  29  37.0 

10.099 

9 

9  24  17.08 

9.1604 

17  44  37.1 

7.311 

9 

11    6    8.30 

9.0877 

10  18  39.9 

10.981 

10 

9  26  26.66 

9.1588 

17  37  15.6 

7.404 

10 

11    8  13.53 

9.0866 

10    7  39.3 

11.038 

11 

9  28  36.14 

9.1573 

17  29  48.6 

7.497 

11 

11  10  18.69 

9.0865 

9  56  3.5.4 

11.693 

12 

9  30  45.53 

9.1557 

17  22  16.0 

7.580 

12 

11  12  23.79 

9.0845 

9  45  28.2 

11.148 

13 

9  32  54.82 

9.1540 

17  14  37.9 

7.680 

13 

11  14  28.83 

9.0836 

9  34  17.7 

11.903 

14 

9  35    4.01 

9.1593 

17    6  54.4 

7.771 

14 

11  16  33.82 

9.0897 

9  23    3.9 

lliK7 

15 

9  37  13.10 

9.1507 

16  59    5.4 

7.861 

15 

11  18  38.75 

9.0818 

9  11  46.9 

11.309 

16 

9  39  22.09 

9.1491 

16  51   11.1 

7.050 

16 

11  20  43.63 

9.0809 

9    0  26.8 

11.361 

17 

9  41  30.99 

9.1475 

16  43  11.4 

8.039 

17 

11  22  48.46 

9.0801 

8  49    3.6 

11.419 

18 

9  43  39.79 

9.1458 

16  35    6.4 

8.197 

18 

11  24  53.25 

9.0794 

8  37  37.4 

11.461 

19 

9  45  48.49 

9.i441 

16  26  56.1 

8J915 

19 

11  26  57.99 

9.0787 

8  26    8.3 

11.510 

20 

9  47  57.09 

9.1494 

16  18  40.6 

8.301 

20 

11  29    2.69 

9.0780 

8  14  36.2 

11.559 

21 

9  50    5.58 

9.1407 

16  10  20.0 

a387 

21 

11  31    7.35 

9.0773 

8    3    1.2 

11.607 

22 

9  52  13.97 

9.1391 

16    1  54.2 

BAn 

22 

11  33  11.97 

9.0767 

7  51  23.4 

UJBSa 

23 

9  54  22.27 

9.1375 

15  53  23.3 

8.557 

23 

11  35  16.56 

9.0769 

7  39  42.8 

11.609 

\  24 

9  56  30.47 

9.1358 

N.15  44  47.4 

8.640 

24 

11  37  21.12 

9.0757 

N.  7  27  59.5 

11.743 

X. 
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GRBBKWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hcrar. 

Btght  AiiociniiioiL 

DUE  tor 
iHlnnte. 

DodiaatioB. 

IHftfbr 
IHInato. 

Hoar. 

Bight  AMeiwloiL 

Dili;  for 
1  Minute. 

DeoUiuition.' 

mtttcfr 
IMinate. 

m 

)imAi 

I  21. 

WEDNESDAY  23. 

h    m     B 

0 

o        t        n 

// 

h    m      B 

B 

O          /         // 

ti 

0 

11  37  21.12 

a.0757 

N.  7  27  59.5 

11.743 

0 

13  17  22.14 

9.1133 

8.  2  29    6.7 

19.756 

1 

11  30  25.65 

Qjrm 

7  16  13.6 

11.787 

1 

13  19  29.00 

9.1155 

2  41.51.9 

19.759 

2 

11  41  30.15 

9.0748 

7    4  25.1 

11.889 

2 

13  21  36.00 

9.1178 

2  54  36.9^ 

19.747 

3 

11  43  34.63 

9.0745 

6  52  34.1 

11.871 

3 

13  23  43.14 

9.1909 

3    7  21.5 

19.740 

4 

11  45  39.09 

9.0741 

6  40  40.6 

11.019 

4 

13  25  50.42 

9.1998 

3  20    5.7 

19.739 

5 

11  47  43.53 

9.0738 

6  28  44.6 

11.953 

5 

13  27  57.85 

9.1951 

3  32  49.4 

19.794 

6 

11  49  47.95 

9.0738 

6  16  46.2 

110)99 

6 

13  30    5.43 

9.1978 

3  45  .32.6 

12.715 

7 

11  51  52.36 

90)734 

6    4  45.5 

19.030 

7 

13  32  13.16 

9.1309 

3  58  15.2 

19.704 

8 

11  .53  56.76 

9.0738 

5  52  42.6 

19.087 

8 

13  34  21.05 

9.1390 

4  10  57.1 

19.699 

9 

11  56    1.16 

9.0739 

5  40  37.5 

19.103 

9 

13  .36  29.11 

9.1358 

4  23  38.2 

19.679 

10 

11  58    5.55 

9.0738 

5  28  30JJ 

19.138 

10 

13  38  37.33 

9.1384 

4  36  18.5 

19.665 

11 

12    0    9.94 

90)739 

5  16  20.9 

19.173 

11 

13  40  45.72 

9.1413 

4  48  58.0 

19.650 

12 

12    2  14.33 

9.0733 

5    4    9.5 

19.907 

12 

13  42  54.28 

9.1441 

5    1  36.5 

19.639 

13 

12    4  18.73 

9.0734 

4  51  56.1 

19.988 

13 

13  45    3.01 

9.1471 

5  14  13.9 

19.614 

14 

12    6  23.14 

9.0738 

4  39  40.8 

19.971 

14 

13  47  11.93 

9.1509 

5  26  50.2 

19.586 

15 

12    8  27.56 

9.0738 

4  27  23.6 

19.309 

15 

13  49  21.03 

9.1538 

5  39  25.4 

19.577 

16 

12  10  31.99 

90)740 

4  15    4.6 

19.339 

16 

13  51  30.32 

9.1584 

5  51  59.4 

19.556 

17 

12  12  36.44 

90)744 

4    2  43.8 

19.380 

17 

13  .53  39.80 

9.1596 

6    4  32.1 

19.533 

18 

12  14  40.92 

9.0748 

3  50  21.4 

19.388 

18 

13  55  49.47 

9.1898 

6  17    3.4 

19.509 

19 

12  16  45.42 

90n88 

3  37  57.3 

19.415 

19 

13  57  59.34 

9a800 

6  29  33.2 

19.484 

20 

12  18  49.95 

9.0757 

3  25  31.6 

19.441 

20 

14    0    9.41 

9.1888 

6  42    1.5 

19.458 

21 

12  20  54.51 

9.0788 

3  13    4.4 

19.486 

21 

14    2  19.69 

9.1730 

6  54  28.2 

19.431 

22 

12  22  59.11 

90)708 

3    0  35.7 

19.488 

22 

14    4  30.17 

9.1786 

7    6  53.2 

19.408 

23 

12  25    3.74 

Ttr 

90y775 

ESDA 

N.  2  48    5.6 

19.519 

23 

14    6  40.87 
THl 

8.1881 

JBSD^ 

8.  7  19  16.5 
LY  24. 

19.373 

0 

12  27    8.41 

9.0783 

N.  2  35  34.2 

19.534 

0 

14    8  51.78 

9.1837 

8.  7  31  38.0 

19.349 

1 

12  29  13.13 

9.0781 

2  23    1.5 

19.555 

1 

14  11    2.91 

9.1873 

7  43  57.6 

19.310 

2 

12  31  17.90 

9.0788 

2  10  27.6 

19.575 

2 

14  13  14.26 

9.1011 

7  56  15.2 

19.976 

3 

12  33  22.72 

9.0808 

1  57  52.5 

19.584 

3 

14  15  25.84 

9.1049 

8    8  30.7 

19.941 

4 

12  35  27.59 

9.0817 

1  45  16.3 

19.819 

4 

14  17  37.65 

9.1087 

8  20  44.1 

19.905 

5 

12  37  32.52 

9.0887 

1  32  39.0 

19.630 

5 

14  19  49.69 

9.9097 

8  32  55.3 

19.168 

6 

12  39  37.51 

9.0838 

1  20    0.7 

19.646 

6 

14  22    1.97 

9.9087 

8  45    4.3 

19.130 

7 

12  41  42.57 

9.0849 

1    7  21.5 

19.661 

7 

14  24  14.49 

9.9107 

8  57  10.9 

19.090 

8 

12  43  47.70 

9.0881 

0  54  41.4 

19.674 

8 

14  26  27.25 

9.9147 

9    9  15.1 

19.048 

9 

12  45  52.90 

9.0873 

0  42    0.6 

19.687 

9 

14  28  40.26 

9.9188 

9  21  16.7 

19.005 

10 

12  47  58.18 

9.0868 

0  29  19.0 

19.699 

10 

14  30  53.51 

9.3999 

9  33  15.7 

11.909 

11 

12  50    3.54 

9.0800 

0  16  36.7 

19.710 

11 

14  33    7.01 

9.9971 

9  45  12.1 

11.918 

12 

12  52    8.98 

9.0914 

N.  0    3  53.8 

19.719 

12 

14  35  20.76 

9JU13 

9  67    5.8 

11.879 

13 

12  54  14.51 

9.0099 

8.  0    8  49.6 

19.798 

13 

14  37  34.77 

9.9367 

10    8  56.7 

11.894 

14 

12  56  20.13 

9.0044 

0  21  33.6 

19.736 

14 

14  39  49.04 

9.9401 

10  20  44.7 

11.775 

15 

12  58  25.64 

9.0980 

0  34  18.0 

19.743 

15 

14  42    3.58 

9.9448 

10  32  29.7 

11.794 

16 

13    0  31.65 

9.0077 

0  47    2.8 

19.748 

16 

14  44  18.39 

9.9401 

10  44  11.6 

11.679 

17 

13    2  37.57 

9.0905 

0  59  47.9 

19.753 

17 

14  46  33.47 

9.9536 

10  55  50.3 

11.618 

18 

13    4  43.59 

9.1013 

1  12  33.2 

19.757 

18 

14  48  48.82 

9.9581 

11    7  25.8 

11.564 

19 

13    6  49.72 

9.1031 

1  25  18.7 

19.750 

19 

14  51    4.44 

9.9697 

11  18  58.0 

11.503 

20 

13    8  55.96 

9.106O 

1  38    4.3 

19.761 

20 

14  53  20.34 

9.9673 

11  30  26.8 

11.459 

21 

13  11    2.32 

9.1070 

1  50  50.0 

19.769 

21 

14  55  36..52 

9.9790 

11  41  52.2 

11.303 

22 

13  13    8.80 

9.1091 

2    3  35.7 

19.761 

22 

14  57  52.98 

9.9787 

11  53  14.0 

11.333 

23 

13  15  15.41 

9.1119 

2  16  21.3 

19.758 

23 

15    0    9.73 

90)815 

12    4  32.2 

11.979 

24 

13  17  22.14 

9.1133 

S.  2  29    6.7 

19.755 

24 

15    2  26.76 

9.9863 

S.12  15  46.7 

11.910 

J 


12 


JANUARY,    1889. 


XI. 


GRBBinV^IOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  Ain>  DECLINATION. 

Hour. 

Dili:  for 
iMiiiQte. 

Dlfflbr 
IMbmto. 

Hoar. 

Right  Asoension. 

Difllfor 
llCinnte. 

DeoUoatloii. 

Difllfor 
1  Minute. 

Fl 

^JDAl 

'  25. 

SUNDAY  27. 

b    in      B 

s 

Off 

// 

h    in      B 

B 

O          /          // 

0 

15    2  26.76 

3J)803 

S.12  15  46.7 

11.910 

0 

16  58    3.10 

9.5989 

a  19  34  51.9 

6^ 

1 

15    4  44.08 

9.S911 

12  26  57.4 

11.146 

1 

17    0  34.93 

9.5397 

19  41  21.0 

6.419 

2 

15    7    1.69 

9.9959 

12  38    4.2 

11.080 

2 

17    3    7.02 

9.5370 

19  47  42.2 

6.988 

3 

15    9  19.59 

9.3008 

12  49    7.0 

11.013 

3 

17    5  39.37 

9.5413 

19  53  55.5 

6.156 

4 

15  11  37.79 

9.3058 

13    0    5.8 

10.945 

4 

17    8  11.98 

9.5456 

20    0    0.9 

6.093 

5 

15  13  56.29 

9.3108 

13  11     0.4 

10.875 

5 

17  10  44.85 

9.5499 

20    5  58.2 

5.888 

6 

15  16  15.09 

9.3158 

13  21  50.8 

10.804 

6 

17  13  17.97 

9.5540 

20  11  47.4 

5.753 

7 

15  18  34.19 

9.3908 

13  32  36.9 

10.739 

7 

17  15  51.33 

9.5579 

20  17  28.5 

5.616 

8 

15  20  53.59 

9.3958 

13  43  18.6 

10.658 

8 

17  18  24.92 

9.5618 

20  23     1.3 

5.477 

9 

15  23  13.29 

9.3309 

13  53  55.9 

10.583 

9 

17  20  58.74 

9.5656 

20  28  25.7 

6.337 

10 

15  25  33.30 

9.3361 

14    4  28.6 

10.507 

10 

17  23  32.79 

9.5694 

20  33  41.7 

5.197 

11 

15  27  53.62 

9.3419 

14  14  56.7 

lOAtB 

11 

17  26    7.07 

9.5739 

20  38  49.3 

5.056 

n 

15  30  14.24 

9.34B3 

14  25  20.0 

10.348 

12 
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dS  id  iS 

9091 

33  48'4§ 

9830 

aPesBsi 
aArietis 

E. 

44    2  31 

9903 

42  36  25 

9965 

41  11  56 

9377 

39  49  13 

9479 

E. 

83  5J  13 

M16 

82    8    1 

9434 

80  25  15 

9453 

78  42  55 

9479 

4 

Sun 

W. 

41  54  38 

11735 

43  30  32 

9755 

45    5  59 

9n5 

46  40  59 

9706 

aArietis 

£. 

70  18  17 

SS77 

68  38  51 

9500 

66  59  55 

9693 

65  21  31 

9646 

Aldebaran 

E. 

101    8  35 

B406 

99  25    7 

9494 

97  42    6 

9449 

95  59  31 

9461 

5 

Suw 

W. 

54  29  24 

9697 

56    1  47 

9917 

57  33  44 

9037 

59    5  16 

9957 

aArietiB 

E. 

57  17  47 

WTJb 

55  42  46 

9609 

54    8  21 

9831 

52  34  as 

9860 

Aldebaran 

E. 

87  33  13 

9556 

85  53  16 

9573 

84  13  44 

9509 

82  34  38 

9610 

6 

Sun 

W. 

66  36  45 

3064 

68    5  51 

3073 

69  34  34 

3061 

71     2  55 

9100 

Mars 

W. 

25  43  13 

9961 

27  13  49 

9966 

28  44    4 

9015 

30  13  58 

3039 

Venus 

W. 

24    6    2 

3110 

25  33  48 

3137 

27     1  13 

8155 

28  28  16 

3173 

a  Arieds 

E. 

44  55  23 

9093 

43  25  39 

9060 

41  56  41 

9100 

40  28  31 

3149 

Aldebann 

E. 

74  25  19 

9700 

72  48  39 

9717 

71  12  22 

9i35 

69  36  28 

9751 

7 

Sun 

W. 

78  19  17 

3194 

79  45  33 

9910 

81  11  30 

9996 

82  37    8 

3949 

Mars 

W. 

37  38  20 

3113 

3i)    6  14 

3199 

40  33  49 

3143 

42    1     6 

3158 

Fomalhaut 

W. 

36  35  57 

3450 

37  57  17 

3493 

39  19    8 

8309 

40  41  26 

3379 

Venus 

W. 

35  38  20 

9957 

37    3  22 

9973 

38  28    5 

3388 

39  52  30 

3304 

aArietis 

E. 

33  21  22 

3409 

31  59    8 

3409 

30  38    9 

3543 

29  18  32 

3637 

Aldebaran 

E. 

61  42  19 

9630 

60    8  30 

9645 

58  35     1 

9850 

57     1  50 

9873 

8 

Sun 

W. 

89  41    3 

3310 

91    5    3 

3399 

92  28  49 

3334 

93  52  21 

3346 

Mars 

W. 

49  13  21 

8995 

50  39     1 

3336 

52    4  27 

3947 

53  29  40 

3358 

Fomalhaut 

w. 

47  37  22 

3399 

49    1    8 

8316 

50  25     1 

3311 

51  49    0 

3306 

Venus 

w. 

46  50  22 

3379 

48  13  10 

9385 

49  35  44 

3397 

50  58    4 

3408 

Aldebaran 

E. 

49  20  14 

9937 

47  48  42 

9040 

46  17  25 

9960 

44  46  22 

9071 

Pollux 

E. 

93  35  58 

9969 

92    4  58 

9073 

90  34  12 

9085 

89    3  40 

9095 

9 

Sun' 

W. 

100  46  54 

3305 

102    9  16 

3404 

103  31  28 

3411 

104  53  32 

3419 

Mars 

W. 

60  32  42 

3307 

61  56  45 

3315 

m  20  39 

8399 

64  44  25 

3330 

Fomalhaut 

W. 

58  49  50 

3990 

60  14    6 

3996 

61  38  22 

3995 

63    2  39 

3995 

Venus 

W. 

57  46  43 

3458 

59    7  54 

3466 

60  28  5(> 

3474 

(>1  49  49 

3481 

a  Pegasi 
Aldebaran 

W. 

45  30  52 

3644 

46  45    9 

3812 

47  59  59 

3789 

49  15  20 

3755 

E. 

37  14  19 

3018 

35  44  29 

3096 

34  14  48 

3034 

32  45  17 

3041 

Pollux 

E. 

81  34    5 

304t 

80    4  43 

3040 

78  35  31 

9057 

77    6  29 

3064 

10 

Sun 

W. 

111  41  56 

3448 

113    3  18 

3453 

114  24  35 

9456 

115  45  48 

3459 

Mars 

W. 

71  41  19 

3358 

73    4  23 

3363 

74  27  22 

3366 

75  50  17 

3360 

Fomalhaut 

W. 

70    4    7 

3995 

71  28  24 

3094 

72  52  42 

3304 

74  17    0 

3994 

Venus 

W. 

68  32  23 

3511 

69  52  35 

3515 

71   12  42 

3519 

72  32  45 

3599 

aPenisi 
Aldetwiran 

W. 

55  38  17 

3654 

56  55  53 

3637 

58  13  47 

3693 

59  31  57 

3610 

E. 

25  19  50 

3073 

23  51     8 

3079 

22  22  33 

3084 

20  54    4 

3080 

Pollux 

E. 

69  43  16 

3093 

68  14  58 

9096 

66  46  46 

9109 

65  18  39 

3106 

11 

Sun 

W. 

128  31    7 

3470 

123  52    5 

9470 

125  13    3 

9471 

196  34    0 

8471 

Mars 

w. 

82  44    6 

3379 

84    6  46 

8380 

85  29  25 

9360 

86  52    4 

3360 

Fomalhaut 

w. 

81  18  34 

9993 

82  42  54 

9993 

84    7  15 

8690 

85  31  36 

3988 

Venus 

w. 

79  12  16 

3533 

1 

«0  32    4 

3633 

81  51  52 

3533 

83  11  40 

3533 

16 


JANUARY,    1889. 


XV. 


GEEENWIOH  MEAW  TIME. 

LUNAB  DISTANCES. 

k 

Name  and  Direction 

Noon. 

P.L. 
of 

lUh. 

P.L. 
of 

v^ 

P.L. 
of 

IXh. 

P.L. 
of 

^ 

of  Object. 

Dwr. 

DifT. 

Diflf. 

Diff. 

11     aPejrari 

W. 

60  50  Ql 

3596 

62    8  58 

3586 

63  27  48 

3574 

6l  46  51 

3563 

Pollux 

E. 

63  50  37 

3110 

62  22  39 

3113 

60  54  45 

3115 

59  26  54 

3110 

Saturn 

E. 

90  10  42 

3050 

88  41  31 

3059 

87  12  22 

3054 

85  43  16 

3056 

IQ 

Sun 

W. 

127  54  57 

3470 

129  15  55 

3469 

130  36  54 

3467 

I3i  57  55 

3466 

Fomalhaut 

w. 

86  56    3 

3988 

88  20  29 

3987 

89  44  56 

3986 

91    9  24 

3984 

Vends 

w. 

84  31  28 

3539 

85  51  17 

3531 

87  11    7 

3599 

88  30  59 

3598 

a  Pef^asi 

w. 

71  24  47 

3518 

72  44  51 

3510 

74    5    4 

3509 

75  25  26 

3495 

Pollux 

E. 

52    8  23 

3197 

50  40  46 

3199 

49  13  11 

3199 

47  45  37 

3130 

Saturn 

E. 

78  18    0 

3056 

76  48  56 

3055 

75  19  51 

3054 

73  50  45 

3069 

Regulus 

E. 

87  44  40 

3085 

86  16  12 

3083 

84  47  42 

3089 

83  19  11 

3061 

13 

Fomalhaut 

W. 

98  12  13 

3976 

99  36  52 

3974 

101     1  34 

3979 

102  26  18 

3971 

Venus 

W. 

95  10  55 

3513 

96  31     5 

3509 

97  51  19 

3505 

99  11  38 

3600 

a  Pegasi 

W. 

82    9  10 

3469 

&3  30  17 

3456 

84  51  30 

3451 

86  12  49 

3445 

a  Arietis 

W. 

38  31    7 

3465 

39  52  10 

3438 

41  13  44 

3413 

42  35  46 

3380 

Pollux 

E. 

40  28    0 

3134 

39    032 

3135 

37  33    5 

3137 

36    5  40 

3138 

Saturn 

E. 

66  24  34 

3039 

64  55    9 

3035 

63  25  40 

3031 

61  56    6 

3096 

Uegulus 

E. 

75  55  57 

3068 

74  27    8 

3065 

72  58  15 

3060 

71  29  17 

3056 

14 

a  Arietis 

W. 

49  32  13 

3990 

50  56  36 

3974 

52  21  18 

3958 

53  46  19 

3943 

Aldebaran 

W. 

16  17  46 

3053 

17  46  53 

3043 

19  16  12 

3034 

20  45  42 

3096 

Pollux 

E. 

28  49  24 

3160 

27  22  27 

3168 

25  55  40 

3180 

24  29    7 

3194 

Saturn 

E. 

54  26  52 

3009 

52  56  42 

9997 

51  26  26 

9999 

49  56    3 

9965 

Regulus 

E. 

64    3    6 

30^ 

62  33  33 

3097 

61    3  54 

3099 

59  34    8 

3016 

15 

a  Arietis 

W. 

60  55  36 

3174 

62  22  16 

3163 

63  49  10 

3151 

65  16  18 

3139 

Aldebaran 

W. 

28  15  45 

9980 

29  46  15 

9978 

31  16  55 

9970 

32  47  45 

9963 

Saturn 

E. 

42  22  11 

9954 

40  51    0 

9946 

39  19  40 

9940 

37  48  12 

9933 

Regulus 
Spica 

E. 

52    3  27 

9985 

50  32  55 

9978 

49    2  15 

9971 

47  31  26 

9965 

E. 

105  57  53 

3015 

104  27  59 

3007 

102  57  55 

3000 

101  27  42 

9903 

16 

o  Arietis 

W. 

72  35  25 

3084 

74    3  51 

3073 

75  32  36 

3064 

77    1  30 

3054 

Aldebaran 

W. 

40  24  21 

9994 

41  56  10 

9915 

43  28  10 

9907 

45    0  20 

9899 

Saturn 

E. 

30    8  37 

9898 

28  36  15 

9890 

27    3  43 

9883 

25  31    2 

9875 

Regulus 

E. 

39  55  14 

9930 

38  23  33 

9994 

36  51  44 

9916 

35  19  46 

9910 

Spica 

E. 

93  54  14 

9954 

92  23    3 

9946 

90  51  42 

9939 

89  20  12 

9931 

17 

a  Arietis 

W. 

84  28  57 

3007 

85  59    1 

9999 

87  29  15 

9990 

88  59  40 

9989 

Aldebaran 

W. 

52  43  46 

3858 

54  16  59 

9850 

55  50  22 

9849 

57  23  56 

9833 

Regulus 

E. 

27  37  52 

9879 

26    5    6 

9873 

24  32  13 

9860 

22  59  14 

9864 

Spica 

E. 

81  40  10 

9891 

80    7  39 

9883 

78  34  59 

9876 

77    2    9 

9868 

18     Aldebaran 

W. 

65  14  28 

9799 

66  49    7 

9783 

68  23  57 

9775 

69  58  58 

9767 

Pollux 

W. 

21  53  25 

9993 

23  23  49 

9960 

24  54  50 

9931 

26  26  29 

9906 

Spica 
Antares 

E. 

69  15  31 

9631 

67  41  43 

9893 

66    7  45 

9816 

64  33  38 

9808 

E. 

115    8  41 

9849 

113  35    8 

9833 

112    1  23 

9894 

110  27  26 

9814 

19 

Aldebaran 

W. 

77  56  44 

3795 

79  32  50 

9716 

81    9    8 

9708 

82  45  37 

9701 

PnlliiT 

W. 

34  11  45 

9819 

35  45  57 

9798 

37  20  28 

9783 

38  55  18 

9789 

Snica 

E. 

56  40  45 

9775 

55    5  45 

9769 

53  30  36 

9763 

51  55  19 

9757 

Antares  ' 

E. 

102  34  39 

9769 

100  59  30 

9760 

99  24  10 

msi 

97  48  38 

9743 

XVI. 


JANUARY,    1889. 


17 


GBBBNWIOH  MBAN  TTMB. 

LUNAR  DISTANCES. 

1^ 

Name  and  Dinotton 

midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 
of 

due: 

xvm^ 

P.l. 
of 
Diif. 

XXIk. 

P.L. 
of 

Oift 

11 

or  Pegasi 

W. 

66^    6    3 

SS63 

67  25'32 

8644 

6l45    g 

3636 

70    4  53 

86«7 

Pollux 

£. 

57  59    7 

8191 

56  31  23 

3193 

55    3  41 

3194 

5336    1 

3196 

Satubn 

£. 

84  14  12 

3066 

82  45    9 

3066 

81  16    6 

8056 

79  47    3 

3066 

12 

Suif 

W. 

133  18  57 

3464 

134  40    1 

3461 

136    1    9 

3457 

137  22  21 

3464 

Fomalhaut 

W. 

92  33  54 

3963 

93  58  26 

3981 

95  23    0 

3979 

96  47  36 

3978 

Venus 

W. 

89  50  52 

3595 

91  10  48 

3593 

92  30  47 

3590 

93  50  49 

3516 

a  Pegasi 

W. 

76  45  56 

3488 

78    6  33 

3481 

79  27  18 

3475 

80  48  10 

3468 

Pollux 

£. 

46  18    4 

3131 

44  50  32 

3131 

43  23    0 

3139 

41  55  29 

3133 

Satuem 

E. 

72  21  37 

3060 

70  52  26 

3047 

69  23  12 

3045 

67  53  55 

8049 

Regulua 

E. 

81  50  38 

3079 

80  22    3 

3077 

78  53  25 

3073 

77  24  43 

3070 

13 

Fomalhaut 

W. 

103  51     3 

3870 

105  15  50 

3968 

106  40  39 

3966 

108    5  30 

3966 

Ysifus 

W. 

100  32    2 

3496 

101  52  31 

3400 

103  13    6 

3485 

104  33  47 

3479 

u  Pegasi 
u  Arietis 

W. 

87  34  15 

3430 

88  55  47 

3435 

90  17  24 

3430 

91  39    7 

3496 

W. 

43  58  15 

3366 

45  21   10 

3345 

46  44  29 

3396 

48    8  10 

3307 

Pollux 

£. 

34  38  17 

3141 

33  10  57 

3144 

31  43  41 

3148 

30  16  29 

8153 

Saturn 

E. 

60  26  26 

3099 

58  56  41 

3018 

57  26  51 

3014 

55  56  55 

3006 

Regulus 

E. 

70    0  14 

3059 

68  31     6 

3047 

67    1  52 

3043 

65  32  32 

3038 

14 

a  Arietis 

W. 

55  11  37 

3999 

56:37  12 

3914 

58    3    4 

3901 

59  29  12 

3188 

Aldeharan 

W. 

22  15  23 

3018 

23  45  14 

3009 

25  15  15 

3009 

26  45  25 

9994 

Pollux 

£. 

23    2  51 

3913 

21  36  57 

3936 

20  11  30 

3965 

18  46  38 

3306 

Saturn 

£. 

48  25  32 

9980 

46  54  54 

9973 

45  24    8 

9067 

43  53  14 

9960 

Regulus 

E. 

58    4  15 

3010 

56  34  15 

3004 

55    4    7 

9997 

53  33  51 

9991 

15 

a  Arietis 

W. 

66  43  40 

3198 

68  11  16 

3116 

69  39    6 

3106 

.  71     7    9 

3006 

Aldebaran 

W. 

31  18  44 

9954 

35  49  54 

9947 

37  21  13 

9939 

38  52  42 

9931 

Saturn 

E. 

;)6  16  35 

9096 

34  44  49 

9919 

33  12  54 

9919 

31  40  50 

9906 

Regulus 
Spica 

E. 

46    0  29 

9958 

44  29  23 

9051 

42  58    9 

9944 

41  26  46 

9937 

E. 

99  57  20 

9085 

98  26  48 

9977 

96  56    6 

9969 

95  25  15 

9909 

16 

a  Arietis 

W. 

78  30  36 

3044 

79  59  54 

8034 

81  29  24 

3096 

82  59    5 

3017 

Aldebaran 

W. 

46  32  40 

9891 

48    5  11 

9883 

49  37  52 

9874 

51  10  44 

9866 

Saturn 

E. 

2?)  58  11 

9868 

22  25  11 

9809 

20  52    3 

9855 

19  18  46 

9848 

Regulus 
Spica 

E. 

3:3  47  40 

9903 

32  15  25 

98B7 

30  43    2 

9801 

29  10  31 

9884 

E. 

87  48  32 

9993 

86  16  42 

9915 

84  44  42 

9906 

83  12  31 

9808 

17 

a  Arietis 

W. 

90  30  15 

9973 

92     1     1 

9065 

93  31  57 

9956 

95    3    2 

9951 

Aldebarao 

W. 

58  57  41 

9895 

60  31  37 

9817 

62    5  43 

9808 

63  40    0 

9800 

Regulus 
Spica 

E. 

21  26    9 

9861 

19  53    0 

9860 

18  19  50 

9860 

16  46  40 

9863 

E. 

75  29    9 

9860 

73  55  59 

9859 

72  22  39 

9845 

70  49  10 

9838 

18 

Aldebaran 

W. 

71  34    9 

9759 

73    9  31 

9750 

74  45    4 

9749 

76  20  48 

9733 

Pollux 

W. 

27  58  40 

9883 

29  31  20 

9864 

31     4  25 

9845 

32  37  54 

9898 

Spica 

£. 

62  59  21 

9801 

61  24  55 

9795 

59  50  20 

9788 

58  15  37 

9789 

Ajitares 

E. 

108  53  16 

9806 

107  18  54 

9796 

105  44  21 

9787 

104    9  36 

9778 

19 

Aldebaran 

W. 

84  22  16 

9699 

85  59    6 

9684 

87  36    8 

9675 

89  13  21 

9667 

Pollux 

W. 

40  30  26 

9756 

42    5  51 

9744 

43  41  32 

9739 

45  17  29 

9791 

Spica 

E. 

50  19  55 

9769 

48  44  24 

9747 

47    8  46 

9741 

45  33     1 

9737 

Antares 

E. 

96  12  55 

9734 

94  37    0 

9796 

93    054 

9717 

91  24  37 

9709 

18 
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XVII. 


GEEBNWIOH  MF<AN  TIME. 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

»l 

Name  and  DireotloD   1 

Noon. 

of 

Upi. 

of 

VPi. 

of 

JX*» 

of 

20 

of  Ol^eot. 
Aldebaran 

W. 

IMff. 

Diir. 

Diff. 

Diff. 

90  50  45 

9858 

92  28  21' 

9680 

9l    6    & 

9649 

9544'    6 

9633 

Pollux 

W. 

46  53  41 

9710 

48  30    8 

9898 

50    6  50 

9687 

51  43  47 

9677 

Saturn 

w. 

20  41  27 

9639 

22  19  29 

9630 

23  57  43 

9691 

25  36  10 

9619 

Spica 

E. 

43  57  10 

9733 

42  21   14 

9799 

40  45  13 

9797 

39    9    9 

9795 

Antares 

E. 

89  48    9 

9701 

88  J 1  30 

9609 

86  34  39 

9684 

84  57  37 

9676 

Jupiter 

E. 

107  56  48 

9799 

106  20  46 

9719 

104  44  32 

9711 

103    8    7 

9709 

21 

Pollux 

W. 

59  51  59 

9890 

61  30  18 

9610 

63    8  51 

9607 

64  47  37 

9597 

Saturn 

W. 

33  51  29 

9507 

35  31     9 

9558 

37  11    2 

9549 

38  51     7 

9540 

Regulus 
Spfca 

W. 

23  53  12 

9617 

25  31  44 

960O 

27  10  33 

9593 

2a  49  38 

9589 

E. 

31    8  3:3 

9739 

29  32  35 

9738 

27  56  45 

9747 

26  21     8 

9760 

Antares 

E. 

76  49  44 

9635 

75  11  36 

9697 

73  as  18 

9619 

71  54  49 

9611 

Jupiter 

E. 

95    3    5 

9658 

93  25  29 

9660 

91  47  42 

9640 

90    9  42 

9639 

Sun 

E. 

129  42  57 

9936 

128  11  22 

9096 

126  :39  36 

9916 

125    7  38 

9006 

22 

Pollux 

W. 

73    4  46 

9549 

74  44  51 

9540 

76  25    9 

9530 

78    5  41 

9590 

Saturn 

W. 

47  14  41 

9494 

48  56    2 

9485 

50  37  36 

9477 

52  19  22 

9467 

Regulus 

W. 

37    8  40 

9531 

38  49  10 

9590 

40  29  55 

9510 

42  10  54 

9501 

Antares 

E. 

63  139  46 

9574 

62    0  15 

9566 

60  20  33 

9569 

58  40  41 

9559 

Jupitee 

E. 

81  56  39 

9586 

80  17  25 

9577 

78  37  59 

9568 

76  58  20 

9559 

Sun 

E. 

1J7  24  42 

9850 

115  51  30 

9848 

114  18    5 

9638 

112  44  27 

9899 

2:5 

Pollux 

W. 

86  31  39 

9473 

88  13  30 

9463 

89  55  35 

9454 

91  37  53 

9445 

Saturu 

W. 

60  51  28 

9491 

62  34  33 

9411 

64  17  52 

9409 

66    1  24 

9303 

Regulus 

vv. 

50  39  11 

9459 

52  21  :32 

9449 

54    4    7 

9439 

55  46  56 

9493 

Antares 

E. 

50  19    5 

9590 

48  38  20 

9515 

46  57  28 

9511 

45  16  30 

9507 

Jupitee 

E. 

68  36  50 

9519 

66  55  53 

9509 

65  14  42 

9499 

63  33  18 

9483 

Sun 

E. 

104  513    7 

9T79 

103  18  12 

9709 

101  43    3 

9759 

100    7  41 

9748 

24 

Saturn 

W. 

74  42  26 

9346 

76  27  19 

9336 

78  12  26 

9397 

79  57  46 

9317 

Regulus 
Antares 

W. 

64  24  25 

9375 

66    6  36 

9365 

67  5:3    1 

9355 

69  37  40 

9340 

E. 

36  50  32 

9498 

35    9  16 

9501 

33  28    4 

9505 

31  46  58 

9519 

Jupiter 

E. 

55    2  58 

9430 

53  20  14 

9496 

5J  37  16 

9417 

49  54    5 

9407 

Sun 

E. 

92    7  29 

9608 

90  30  46 

9688 

88  53  50 

9678 

87  16  40 

9668 

25 

Saturn 

W. 

88  47  5J 

9979 

90  34  32 

9963 

92  21  26 

9954 

94    8  33 

2845 

Regulus 

Spica 

Jupiter 

W. 

78  24  17 

9300 

80  10  17 

9901 

8J  56  30 

9989 

83  42  56 

9-371 

W. 

25  18  46 

9484 

27    0  22 

9454 

28  42  40 

9498 

30  25  35 

2404 

E. 

41   14  50 

9369 

39  30  20 

9353 

37  45  38 

9344 

36    0  43 

2336 

Sun 

E. 

79    7  31 

9618 

77  29     1 

9610 

75  50  19 

9600 

74  11  24 

2591 

26 

Regulus 
Spica 

Sun 

W. 

92  38    9 

9933 

94  25  47 

9996 

96  13  36 

9918 

98     1  36 

9219 

W. 

39    7  39 

9315 

40  53  16 

9309 

42  :39  13 

9980 

44  25  28 

3278 

E. 

65  53  43 

9548 

64  13  36 

9540 

62  33  18 

9533 

60  52  50 

2595 

27 

Regulus 
Spica 

Sun 

W. 

107    4     0 

9189 

108  52  54 

9177 

110  41  56 

9179 

J12  31     5 

9160 

W. 

53  20  38 

9931 

55    8  20 

9994 

56  56  12 

9917 

58  44  14 

2210 

E. 

52  28    3 

9494 

50  46  41 

9488 

49    5  11 

9483 

47  23  34 

2479 

1 
28  I  Si)ica 
1   AiitArcH 

W. 

67  46  26 

9189 

69  35  10 

9186 

71  23  58 

9184 

73  12  49 

2184 

W. 

22  40  52 

9441 

24  23  29 

9401 

26    7    3 

9368 

27  51  24 

9349 

Sun 

E. 

38  54  13 

9465 

37  12  10 

9464 

35  30    6 

9463 

33  48     J 

9463 

xvm. 
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GREENWICH  MBAK  TIME. 

LUNAB  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

«1 
20 

Name  Mid  DireoUoB 
of  Objeet. 

Midnight. 

of 
DMT. 

XVh- 

of 
Dlflf. 

XYIUh. 

of 
Diff. 

XXIh. 

of 
DIff. 

Aldebaran 

W. 

97  2216 

9085 

99    0  37 

9616 

100  89  10 

9607 

102  17  55 

9590 

Pollux 

W. 

53  20  58 

96M 

54  58  23 

9657 

5636    1 

9646 

58  13  53 

9636 

Saturn 

w. 

27  14  49 

9609 

28  53  41 

9503 

30  32  45 

9685 

82  12    1 

9576 

Spica 

E. 

37  33    2 

9793 

35  56  53 

9793 

34  20  44 

9795 

32  44  37 

9797 

Antares 

E. 

83  20  25 

9668 

81  43    2 

9650 

80    5  27 

9651 

78  27  41 

9643 

Jupiter 

E. 

101  31  30 

9693 

99  54  41 

9686 

98  17  41 

9676 

96  40  29 

9067 

21 

Pollux 

W. 

66  26  36 

9S67 

68    5  49 

9677 

69  45  15 

9568 

71  24  54 

9559 

Saturn 

W. 

40  31  25 

9531 

42  11  55 

9599 

43  52  38 

9513 

45  33  33 

9504 

Regulus 

W. 

30  28  58 

3579 

32    8  32 

9561 

33  48  21 

9551 

35  28  24 

9541 

Spica 

E. 

24  45  48 

V/78 

23  10  51 

9809 

21  36  26 

9835 

20    2  44 

9879 

Antares 

E. 

70  16    9 

9604 

68  37  19 

9596 

66  58  18 

9688 

65  19    7 

9581 

JUPITKR 

E. 

88  31  30 

9693 

86  53    6 

9613 

85  14  29 

9604 

83  35  40 

9906 

Sun 

E. 

123  35  27 

9887 

122    3    4 

9887 

120  30  29 

9878 

118  57  42 

9808 

22 

Pollux 

W. 

79  46  26 

9511 

81  27  24 

9501 

63    836 

9499 

84  50    1 

9480 

Saturn 

W. 

54     1  2i 

9458 

55  43  33 

9449 

57  25  58 

9440 

59    8  36 

9430 

Regulus 

W. 

43  52    6 

9491 

45  33  32 

9489 

47  15  11 

9479 

48  57    4 

9469 

Antares 

E. 

57    0  40 

9545 

55  20  30 

9538 

53  40  10 

9533 

51  59  42 

9596 

Jupiter 

E. 

75  18  28 

9549 

73  38  23 

9540 

71  58    5 

9530 

70  17  34 

9591 

Sun 

E. 

111  10  37 

9819 

109  36  34 

9809 

108    2  18 

9709 

106  27  49 

9789 

23 

Pollux 

W. 

93  20  24 

9436 

95    3    8 

9496 

96  46    6 

9417 

98  29  17 

9408 

Saturn 

W. 

(57  45    9 

9383 

6929    8 

9374 

71  13  20 

9364 

72  57  46 

9365 

Regulus 

W. 

57  29  58 

9413 

59  13  14 

9403 

60  56  44 

9394 

62  40  28 

9384 

Antares 

E. 

43  35  26 

9503 

41  54  17 

9500 

40  13    4 

9499 

38  31  49 

9497 

E. 

61  51  41 

9473 

60    9  50 

9464 

58  27  46 

9455 

56  45  29 

9445 

Suit 

E. 

98  32    5 

9738 

96  56  16 

9799 

95  20  14 

9718 

93  43  58 

9708 

24 

Saturn 

W. 

81  43  20 

9308 

83  29    8 

9399 

85  15    9 

B900 

87    1  23 

9981 

Regulus 

W. 

71  22  32 

9337 

73    7  38 

9398 

74  52  57 

9318 

76  38  30 

9300 

Antares 

E. 

30    6    1 

9599 

28  25  18 

9535 

26  44  53 

9563 

25    4  54 

9580 

Jupiter 

E. 

48  10  40 

9398 

46  27    2 

9389 

44  43  11 

9380 

42  59    7 

9371 

Sun 

E. 

85  39  17 

9658 

84     1  41 

9648 

82  23  51 

9638 

80  45  48 

9096 

25 

Saturn 

W. 

95  55  53 

9937 

97  43  25 

9339 

99  31     9 

9991 

101  19    5 

9919 

Regulus 
Spica 

W. 

85  29  34 

9965 

87  16  25 

9357 

89    3  28 

9949 

90  50  43 

9941 

W. 

32    9    4 

9389 

as  53    4 

9364 

35  37  31 

9346 

37  22  23 

9330 

Jupiter 

E. 

34  15  36 

9398 

32  30  18 

9390 

30  44  48 

9313 

28  59    7 

9906 

Sun 

E. 

72  32  16 

9581 

70  52  55 

9579 

69  13  22 

9564 

67  33  38 

9556 

26 

Regulus 

W. 

99  49  46 

9905 

101  38    6 

9199 

103  26  35 

9193 

105  15  13 

9187 

Spica 

W. 

46  12    0 

9967 

47  58  48 

9357 

49  45  51 

9947 

51  33    8 

9939 

Sun 

E. 

59  12  11 

9518 

57  31  23 

9511 

55  50  25 

9504 

54    9  18 

9499 

27 

Regulus 
Spica 

Sun 

W. 

114  20  20 

916S 

116    9  40 

9169 

117  59    5 

9159 

119  48  34 

9157 

W. 

60  32  26 

9906 

62  20  46 

9900 

64    9  13 

9196 

65  57  47 

9199 

E. 

45  41  51 

9475 

44    0    3 

9479 

42  18  10 

9469 

40  36  13 

9467 

28 

Spica 

W. 

75     1  41 

9189 

76  50  35 

9189 

78  39  29 

9183 

80  28  22 

9184 

Antares 

W. 

29  36  23 

9991 

31  21  52 

9304 

33    7  46 

9990 

34  54    0 

9970 

Sun 

E. 

32    5  56 

9404 

30  23  52 

9465 

28  41  50 

9467 

26  59  51 

0470 

20 
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AT  GREENWICH  APPAEENT  NOON. 

THE  SUN*8 

i 

« 

1 

1 

o 

1 

Sidereal 
Time  of 
Semi, 
diameter 
Paaring 
Meridian 

Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

DiAfor 
IHonr. 

Apparent 
Right  Aaoontion. 

Diff.  for 
1  Honr. 

AppMent 
Declination. 

DUr.  for 
1  Honr. 

Semi- 
diameter. 

Frid. 

Sat. 

SUN. 

1 

2 
3 

h     m       s 

21     1  27.89 
21     5  31.67 
21     9  34.62 

s 
10.175 
10.141 
10.105 

O           1           /» 

S.  16  57     4.4 
16  39  41.0 
16  22     0^ 

+43.10 
43.83 
44.55 

16 

16 
16 

15.95 
15.80 
15.65 

68^21 
68.10 
67.98 

13  53^83 

14  1.04 
14    7.42 

0.318 
0.884 
0.349 

Mon. 
Tues. 
Wed. 

4 
5 
6 

21  13  36.74 
21   17  38.03 
21  21  38.49 

10.070 
10.036 
10.002 

16     4     2.5 
15  45  48.2 
15  27  17.8 

'f45.35 
45.93 
46.59 

16 
16 
16 

15.49 
15.33 
15.17 

67.87 
67.75 
67.64 

14  12.96 
14  17.68 
14  21.57 

0.314 
0.180 
0.146 

Thur. 
Frid. 
Sat. 

7 
8 
9 

21  25  38.13 
21  29  36.94 
21  33  34.94 

9.968 
9.934 
9.900 

15     8  3J.7 
14  49  30.4 
14  30  14.2 

+47.24 

47.86 
48.48 

16 
16 
16 

15.00 
14.83 
14.65 

67.52 
67.41 
67.30 

14  24.64 
14  26.89 
14  28.34 

0.113 
0.078 
0.044 

SUN. 

Mod. 

Tues. 

10 
11 
12 

21  37  32.13 
21  41  28.53 
21  45  24.15 

9.867 
9.a34 
9.803 

14  10  43.6 
13  50  59.0 
13  31     0.9 

+49.07 
49.64 
50.80 

16 
16 
16 

14.47 

14.28 
14.09 

67.19 
67.08 
66.97 

14  28.98 
14  28.83 
14  27.89 

O.OII 
0.033 
0.054 

Wed. 
Thur. 
Frid. 

13 
14 

15 

21  49  19.01 
21  53  13.11 
21  57     6.47 

9.771 
9.739 
9.709 

13  10  49.6 
12  50  25.5 
12  29  49.0 

+50.75 
51.86 
51.76 

16 
16 
16 

13.90 
13.70 
13.50 

66.87 
66.76 
66.66 

14  26.19 
14  23.75 
14  20.57 

o.oa5 

0.116 
0.146 

Sat. 

SUN. 

Mon. 

16 

17 
18 

22     0  59.10 
22     4  51.04 
22     8  42.29 

9.679 
9.650 
9.62Q 

12     9     0.6 
11  48     0.6 
11  26  49.5 

+58.85 
58.73 
53.19 

16 
16 
16 

13.29 
13.08 
12.86 

66.55 
66.45 
66.35 

14  16  66 
14  12.05 
14     6.76 

0.176 
0.305 
0.333 

Tues. 
Wed. 
Thur. 

19 
20 
21 

22  12  32.87 
22  16  22.80 
22  20  12.09 

9.594 
9.567 
9.541 

11     5  27.6 
10  43  55.3 
10  22  13.0 

+53.6:J 
54.05 
54.46 

16 
16 
16 

12.64 
12.42 
12.19 

66.25 
66.15 
66.06 

14    0.81 
13  54.20 
13  46.95 

0.361 
0.388 
0.314 

Frid. 

Sat. 

SUN. 

22 
23 
24 

22  24     0.76 
22  27  48.82 
22  31  36.29 

9.516 
9.491 
9.467 

10    0  21.1 
9  38  20.0 
9  16  10.1 

+54.85 
55.83 
55.58 

16 
16 
16 

11.96 
11.72 
11.48 

65.97 

65.88 
65.79 

13  39.09 
13  30.62 
13  21.57 

0.339 
0..364 
0.388 

Mon. 
Tues. 
Wed. 

Thur. 

25 
26 
27 
28 

22  35  23.19 
22  39     9.54 
22  42  55.35 
22  46  40.63 

9.443 
9.480 
9.398 
9.376 

8  53  51.9 
8  31  25.7 
8     8  51.9 
7  46  10.9 

+55.98 
56.85 
56  56 

56.85 

16 
16 
16 
16 

11.24 
11.00 
10.76 
10.52 

65.71 
65.63 
65.55 
65.47 

13  11.94 
13     1.77 
12  51.06 
12  39.82 

0.412 
0.435 
0.457 
0.479 

Frid. 

29 

22  50  25.39 

9.355 

S.   7  23  23.2 

+57.18 

16 

10.27 

65.40 

12  28.05 

0.500 

Hon.— Th«  meu  ttme  of  MOiii 
The  (iKD  +  praflzad  U 

i 

dJMneter 
» the  hooi 

panning  may  be  found  by  sab 

traotfng  0-.18 
atea  that  scat 

from  the  sidereal  time, 
h  declinations  sre  deore 

•sing. 

n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

i 
1 

1 

1 

Time, 

to  be 
Snbtraoted 

from 
Mean  Time. 

Diff.  for 
1  Hoar. 

Sidereal 

Time, 

or 

Right  Aacenaion 

of 

Mean  Htm. 

Apparent 
Bight  Asoeoaloii. 

DUr.  for 
1  Hour. 

Apparent 
Declination. 

DMtfor 
IHonr. 

Frid. 
Sat 

sror. 

1 

2 
3 

h     m       8 

21     1  25.54 
21     5  29.31 
21     9  32.25 

10.174 
10.140 
10.105 

S.  16  57  14^5 
16  39  51.4 
16  22  10.9 

+43.'09 
43.82 
44.54 

13  53^76 

14  0.97 
14    7.36 

• 
0.318 
0.284 
0.249 

b      m       B 

20  47  31.78 
20  51  28.34 
20  55  24.89 

Mon. 
Tues. 
Wed. 

4 
5 
6 

21  13  34.36 
21  17  35.64 
21  21  36.10 

10.070 
10.036 
10.002 

16    4  13.3 
15  45  59.2 
15  27  29.0 

+45.24 
45.92 
46.58 

14  12.91 
14  17.64 
14  21.54 

0.214 
0.180 
0.146 

20  59  21.45 

21  3  18.00 
21     7  14.56 

Thur. 

Frid. 

Sat 

7 
8 
9 

21  25  35.74 
21  29  34.55 
21  33  32.55 

9.968 
9.934 
9.900 

15    8  43.1 
14  49  42.0 
14  30  26.0 

+47.23 

47.86 
48.47 

14  24.62 
14  26  88 
14  28.33 

0.112 
0.078 
0.044 

21   11   11.12 
21   15    7.67 
21    19    4.22 

SUN. 

Mon. 

Tues. 

10 
11 
12 

21  37  29.75 
21  41  26.16 
21  45  21.79 

9.867 
9.834 
9.802 

14  10  55.5 
13  51   11.1 
13  31   13.1 

+49.06 
49.63 
50.19 

14  28.98 
14  28.83 
14  27.90 

0.011 
0.022 
0.054 

21  23    0.77 
21  26  57.33 
21  30  53.69 

Wed. 
Thur. 
Frid. 

13 
14 
15 

21  49  16.66 
21  53  10.78 
21  57    4.15 

9.771 
9.740 
9.710 

13  11     1.8 
12  50  37.8 
12  30     1.4 

+50.74 
51.26 
51.76 

14  26.21 
14  23.78 
14  20.60 

0.085 
0.116 
0.146 

21  34  50.45 
21  38  47.00 
21  42  43.55 

Sat. 

SUN. 

Mon. 

16 
17 
16 

22    0  56.80 
22    4  48.76 
22    8  40.03 

9.680 
9.651 
9.623 

12    9  13.1 
11  48  13.2 
11  27     2.0 

+52.25 
52.73 
53.19 

14  16.70 
14  12.10 
14     6.82 

0.176 
0.205 
0.233 

21  46  40.10 
21  50  36.66 
21  54  33.21 

hi 

19 
20 
21 

22  12  30.63 
22  16  20.58 
22  20    9.89 

9.595 
9.568 
9.542 

11     5  40.1 
10  44    7.8 
10  22  25.5 

+53.63 
54.05 
54.46 

14    0.87 
13  54.26 
13  47.02 

0.261 
0.288 
0.314 

21  58  29.76 

22  2  26.32 
22     6  22.87 

Frid. 

Sat 

SUN. 

22 
23 
24 

22  23  58.59 
22  27  46.68 
22  31  34.18 

9.517 
9.492 
9.468 

10     0  33.5 
9  38  32.4 
9  16  22.5 

+54.85 
55.23 
55.58 

13  39.16 
13  30.70 
13  21.65 

0.339 
0.364 

0.388 

22  10  19.43 
22  14   15.98 
22  18  12.53 

Mon. 
Tues. 
Wed. 
Tliur. 

25 
26 
27 

28 

22  35  21.11 
22  39    7.49 
22  42  53.34 
22  46  38.65 

9.444 
9.421 
9.399 
9.377 

8  54    4.2 
8  31  37.9 
8     9     4.0 
7  46  22.9 

+55.92 
56.25 
56.56 
56.85 

13  12.03 
13     1.86 
12  51.15 
12  39.91 

0.412 
0.435 
0.457 
0.479 

22  22     9.08 
22  26     5.63 
22  30     2.19 
22  33  58.74 

Frid. 

29 

22.  50  23.44 

9.356 

S.     7  23  35.2 

+57.13 

12  28.15 

0.500 

22  37  55.29 

Nom.— The 
The 

Bemidiameter  for  mean  noon  n 
dgn  -i-  prefixed  to  the  hourly 
lecreosing. 

lay  be  assamed  the  same  as  thi 
Dh»n<;e  of  declination  indicates 

At  for  apparent  i 
that  south  decl 

loon. 
inntions 

Biff,  for  1  hoar, 
4.9-.85r>5. 
(Table  ILL) 

22 


FEBRTJART,   1889. 


m. 


AT  OREENWIOH  MEAN  NOON. 


1 

1 

1 

1 

1 

1 

32 

2 

33 

3 

34 

4 

35 

5 

36 

6 

37 

7 

38 

8 

39 

9 

40 

10 

41 

11 

42 

12 

43 

13 

44 

14 

45 

15 

46 

16 

47 

17 

48 

18 

49 

19 

50 

20 

51 

21 

52 

22 

53 

23 

54 

24 

55 

25 

56 

26 

57 

27 

58 

28 

59 

29 

60 

THE  SUN'S 


TBUB  LONGrrUDB. 


V 


Dlff.  for 
1  Hour. 


LATITUDS. 


Logarithm 

of  the 

Sadivs  Yoetor 

of  the 

Earth. 


Dili:  for 
IHour. 


MeftBTime 

of 

Sidereal  Noon. 


312  53  38.0 

313  54  30.4 

314  55  21.6 

315  56  11.5 

316  56  59.9 

317  57  46.7 

318  58  31.9 

319  59  15.6 

320  59  57.7 

322  0  38.1 

323  1  16.8 

324  1  53.9 

325  2  29.4 

326  3  3.2 

327  3  35.4 

328  4  6.1 

329  4  35.4 

330  5  3.3 

331  5  29.7 

332  5  54.7 

333  6  18.3 

334  6  40.4 

335  7  1.2 

336  7  20.6 

337  7  38.5 

338  7  54.9 

339  8  9.7 

340  8  22.9 

841  8  344 


53  48.6 

54  40.9 

55  32.0 

56  21.7 

57  10.0 

57  56.7 

58  41.8 

59  25.4 

60  7.4 

0  47.6 

1  26.2 

2  3.2 

2  38.6 

3  12.3 

3  44.4 

4  15.0 

4  44.2 

5  12.0 

5  3^.3 

6  3.1 
6  26.6 


48.6 

9.3 

28.6 

46.4 
2.7 
17.4 
8  30.5 

8  41.9 


52.21 
52.16 
52.10 

52.04 
51.98 
51.92 

51.85 
51.79 
51.72 

51.65 
51.58 
51.51 

51.44 
51.37 
51.31 

51.25 
51.19 
51.13 

51.07 
51.01 
50.95 

50.89 
50.83 
50.77 

50.71 
50.65 
50.58 
50.51 

150.44 


-0.29 
0.40 
0.48 

-  0.53 
0.56 
0.55 

-  0.51 
0.45 
0  36 

-  0.26 
0.14 

-0.01 

+  0.13 
0.25 
0.36 

+  0.46 
0.54 
0.58 

+  0.59 
0.57 
0.52 

4-  0.45 
0.35 
0.23 

+  0.10 

-0.03 

0.16 

0.28 

-0.39 


9.9937475 
9.9938151 
9.9938839 

9.9939541 
9.9940258 
9.9940990 

9.9941738 
9.9942502 
9.9943283 

9.9944083 
9.9944904 
9.9945746 

9.9946610 
9.9947495 
9.9948400 

9.9949325 
9.9950272 
9.9951240 

9.9952227 
9.9953232 
9.9954254 

9.9955292 
9.9956343 
9.9957405 

9.9958478 
9.9959559 
9.9960648 
9.9961744 

9.9962844 


+27.9 
28.4 
29.0 

+29.6 
30.2 
30.8 

+31.5 
32.2 
32.9 

+33.7 
34.6 
35.5 

+36.4 
37.2 
38.1 

+39.0 
39.9 
40.7 

+41.5 
42.2 
42.9 

+43.5 
44.0 
44.5 

+44.9 
45.2 
45.5 
45.8 

+46.0 


h      m      • 

3  11  56.69 
3  8  0.78 
3    4     4.87 

3  0  8.96 
2  56  13.05 
2  52  17.15 

2  48  21.24 
2  44  25.33 
2  40  29.42 

2  36  33.51 
2  32  37.60 
2  28  41.69 

2  24  45.78 
2  20  49.87 
2  16  53.96 

2  12  58.05 
2  9  2.14 
2     5     6.23 

2  1  10.32 
1  57  14.41 
1  53  18.51 

1  49  22.60 
1  45  26.69 
1  41  30.78 

1  37  34.88 


33  38.98 
29  43.07 
25  47.17 


1  21  51.26 


KOIB.— The  nnmberB  In  oolnmn  A  ooneepond  to  the  tme  equinox  of  the  date;  in  oolnnin  X ,  to 
the  mean  eqnhioz  of  January  O'.O. 


Diif.  I6r  1  Hour, 
—  9«.8296. 
(Table  n.) 


n^ 
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GBBENWIOH  MEAN  TIME. 

i 

THE  MOON'S 

g 

1 

HOBIZONTAL 

PARALLAX. 

UPPBB  TRANSIT. 

AGS. 

Noom. 

Iddni^t. 

Koon. 

Diff.  for 
IHonr. 

MidniKht. 

Diff.  for 
1  Hoar. 

Mtfidian  of 
Greenwich. 

Diff.  for 
1  Hour. 

KOOD. 

1 

16    LO 

15  54"9 

58  40.2 

-1.81 

58'  17.7 

-r.'93 

h      m 

1   18.7 

m 
2.22 

d 
1.1 

2 

15  48.4 

15  41.8 

57  54.0 

2.01 

57  29.6 

2.04 

•   2  10.3 

2.08 

2.1 

3 

15  35.1 

15  28.5 

57     5.0 

8.04 

56  40.7 

1.99 

2  58.4 

1.94 

3.1 

4 

15  22.1 

15  16.0 

56  17.2 

-1.91 

55  55.0 

-1.79 

3  44.0 

1.86 

4.1 

5 

15  10.4 

15    5.3 

55  34.3 

1.63 

55  15.5 

1.48 

4  27.9 

1.81 

5.1 

6 

15    0.7 

14  56.8 

54  58.6 

1.29 

54  44.5 

1.09 

5  11.2 

1.80 

6.1 

7 

14  53.6 

14  51.1 

54  32.7 

-0.88 

54  23.4 

-0.66 

5  54.6 

1.82 

7.1 

8 

14  49.3 

14  48.2 

54  16.8 

0.44 

54  12.8 

-0.23 

6  38.9 

1.88 

8.1 

9 

14  47.8 

14  48.1 

54  11.4 

-0.0 1 

54  12.5 

+0.20 

7  24.7 

1.94 

9.1 

10 

14  49.1 

14  50.7 

54  16.1 

+0.40 

54  22.0 

+0.58 

8  12.2 

2.01 

10.1 

11 

14  52.9 

14  55.6 

54  30.0 

0.75 

54  40.0 

0.90 

9     1.2 

2.07 

11.1 

12 

14  58.8 

15    2.4 

54  51.7 

1.04 

55    4.9 

1.16 

9  51.5 

2.11 

12.1 

13 

15    6.3 

15  10.5 

55  19.4 

+1.25 

55  34.8 

+1.31 

10  42.3 

2.12 

13.1 

14 

15  14.9 

15  19.4 

55  50.9 

1.36 

56     7.5 

1.39 

11  32.9 

2.10 

14.1 

15 

15  24.0 

15  28.6 

56  24.3 

1.40 

56  41.0 

1.38 

12  22.9 

2.06 

15.1 

16 

15  33.0 

15  37.3 

56  57.3 

+1.34 

57  13.1 

+1.29 

18  12.1 

2.03 

16.1 

17 

15  41.4 

16  45.4 

57  28.3 

1.23 

57  42.7 

1.16 

14    0.6 

2.01 

17.1 

18 

15  49.0 

15  52.4 

57  56.1 

1.08 

58     8.5 

1.00 

14  48.9 

2.02 

18.1 

19 

15  55.5 

15  58.3 

58  20.0 

+0.91 

58  30.4 

+0.83 

15  37.8 

2.06 

19.1 

20 

16    0.9 

16     3.2 

58  39.8 

0.74 

58  48.2 

0.66 

16  28.0 

2.13 

20.1 

21 

16    5.2 

16    7.0 

58  55.6 

0.58 

59    2.1 

0.50 

17  20.4 

2.22 

21.1 

22 

16    8.4 

16    9.6 

59     7.5 

+0.41 

59  11.9 

+0.32 

18  15.4 

2.35 

22.1 

23 

16  10.6 

16  11.2 

59  15.3 

0.23 

59  17.5 

+0.13 

19  12.9 

2.44 

23.1 

24 

16  11.4 

16  11.3 

59  18.5 

+0.02 

59  18.0 

-0.10 

20  12.1 

2.48 

24.1 

25 

16  10.8 

16    9.8 

59  16.1 

-0.23 

59  12.5 

-0.37 

21   11.7 

2.46 

25.1 

26 

16    8.4 

16     6.4 

59     7.2 

0.52 

59     0.0 

0.68 

22  10.0 

2..38 

26.1 

27 

16    3.9 

16     1.0 

58  50.9 

0.83 

58  40.0 

0.99 

23     5.7 

2.25 

27.1 

28 

15  57.5 

15  53.5 

58  27.2 

1.14 

58  12.6 

1.28 

23  58.2 

2.12 

28.1 

29 

16  49.1 

15  44.4 

57  56.5 

-1.40 

67  39.1 

-1.50 

6 

29.1 

24 
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GBBBNWIOH  MEAT^  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenston. 

Diftfivr 
IMiirote. 

DiAfor 
1  Minute. 

Hoar. 

BighiAaoention. 

DUE  for 
IMfamte. 

DeeHnatton. 

Diltfor 
llOmite. 

P 

EIDA^ 

I    1. 

SUNDAY  8. 

h    m     B 

8 

O        1        */ 

li 

h    m     8 

8 

S.  6  24  20.4 

0 

22    3  24.13 

9.3183 

S.15  15  31.5 

9.714 

0 

23  48    9.82 

9UMI7 

ir.90O 

1 

22    5  43.05 

9.3133 

15    5  46.3 

0.709 

I 

23  50  13.39 

9.0575 

6  12  25.4 

11.995 

2 

22    8    1.61 

9J063 

14  55  56.5 

9.868 

2 

23  52  16.72 

9.0534 

6    0  29.4 

11.940 

3 

22  10  19.81 

9.3009 

14  46    2.1 

9.944 

3 

23  54  19.80 

9.0493 

5  48  32.6 

110)59 

4 

22  12  37.64 

9.9949 

14  36    3.2 

10U)18 

4 

23  56  22.63 

9.0459 

5  36  35.1 

11.964 

5 

22  14  55.11 

9.9889 

14  25  59.9 

10.091 

5 

23  58  25.22 

90)413 

5  24  36.9 

110)76 

6 

22  17  12.22 

9.9899 

14  15  52.3 

10.109 

6 

0    0  27.58 

9U)374 

5  12  38.0 

11.986 

7 

22  19  28.97 

9.9789 

14    5  40.5 

10.931 

7 

0    2  29.71 

9.0336 

5    0  38.6 

11.994 

8 

22  21  45.37 

9.9703 

13  55  24.6 

lojaoo 

8 

0    4  31.61 

9.0997 

4  48  38.7 

19.009 

9 

22  24     1.41 

9.9643 

13  45    4.6 

10.360 

9 

0    6  33J28 

9.0959 

4  36  38.3 

19.010 

10 

22  26  17.09 

9.9584 

13  34  40.7 

10.431 

10 

0    8  34.72 

90)999 

4  24  37.5 

19.016 

n 

22  28  32.42 

9.9595 

.  13  24  12.9 

10.494 

11 

0  10  35.94 

9.0186 

4  12  36.4 

19.090 

12 

22  30  47.39 

9.9466 

13  13  41.4 

10.556 

12 

0  12  36.95 

9.0151 

4   0  a5.i 

19.093 

13 

22  a3    2.01 

9.9406 

13    3    6.2 

10.617 

13 

0  14  37.75 

9.0116 

3  48  33.6 

19.097 

14 

22  a5  16.29 

9.9351 

12  52  27.4 

10.677 

14 

0  16  38.34 

9.0089 

3  36  31.9 

19.030 

15 

22  37  30.22 

9.9993 

12  41  45.0 

10.735 

15 

0  18  38.73 

9.0048 

3  24  30.0 

19.099 

16 

22  39  43.80 

9.9995 

12  30  59.2 

10.799 

16 

0  20  38.92 

9.0015 

3  12  28.1 

19.031 

17 

22  41  57.04 

9.9177 

12  20  10.0 

10.847 

17 

0  22  38.91 

1.9989 

3    0  26.3 

19.030 

18 

22  44    9^3 

9.9190 

12    9  17.6 

10.900 

18 

0  24  38.70 

1.9949 

2  48  24.5 

19.099 

19 

22  46  22.48 

9.9063 

11  58  22.0 

10.959 

19 

0  26  38.30 

1J018 

2  36  22.8 

19.097 

20 

22  48  34.69 

9.9007 

11  47  23.3 

11.003 

20 

0  28  37.72 

1.9888 

2  24  21.3 

19.093 

21 

22  50  46.57 

9.1059 

11  36  21.6 

11.063 

21 

0  30  36.96 

1.9858 

2  12  20.1 

19.018 

22 

22  52  58.12 

9.1897 

11  25  16.9 

11.108 

22 

0  32  36.02 

1.9898 

2    0  19.1 

190)13 

23 

22  55    9.34 

SA' 

9.1849 

rURDj 

S.11  14    9.4 
kY  2. 

11.148 

23 

0  34  34.90 
M 

ONDA 

S.  1  48  18.5 
T  4. 

190)07 

0 

22  57  20.23 

9.1787 

8.11    2  59.1 

11.194 

0 

0  36  33.61 

\srn\ 

8.  1  36  18.3 

19.000 

1 

22  59  30.79 

9.J733 

10  51  46.1 

11.938 

1 

0  38  32.15 

1.9743 

1  24  18.5 

110)99 

2 

23    1  41.03 

9.1670 

10  40  30.5 

11.989 

2 

0  40  30.53 

1.9717 

1  12  19.2 

11.983 

3 

23    3  50.94 

9.1695 

10  29  12.3 

11.393 

3 

0  42  28.75 

IJM»\ 

1    0  20.5 

11.973 

4 

23    6    0.53 

9.1579 

10  17  51.7 

11.369 

4 

0  44  26.82 

1.9065 

0  48  22.4 

11.964 

5 

23    8    9.81 

9.1590 

10    6  28.8 

11.401 

5 

0  46  24.73 

1.9639 

0  36  24.8 

11.964 

6 

23  10  18.77 

9.1468 

9  55    3.6 

11.439 

6 

0  48  22.49 

1.9615 

0  24  27.9 

110)49 

7 

23  12  27.42 

9.1416 

9  43  36.1 

11.476 

7 

0  50  20.11 

1.9509 

0  12  31.8 

11.990 

8 

23  14  35.76 

9.1365 

9  32    6.5 

11.511 

8 

0  52  17.59 

10)568 

8.  0    0  36.4 

11.916 

9 

23  16  43.80 

9.1315 

9  20  34.8 

11.546 

9 

0  54  14.93 

1.9545 

N.  0  11  18.1 

11.901 

10 

23  18  51.54 

9.1966 

9    9    1.1 

11.677 

10 

0  56  12.13 

1.9699 

0  23  11.7 

11.886 

11 

23  20  58.98 

9.1915 

8  57  25.5 

11.608 

11 

0  58    9.20 

1.9501 

0  35    4.4 

11.871 

12 

23  23    6.12 

9.1166 

8  45  48.1 

11.638 

12 

1    0   ai4 

1.9480 

0  46  56.2 

11.656 

13 

23  25  12.97 

9.1117 

8  34    8.9 

11.668 

13 

1     2    2.96 

1.9460 

0  58  47.0 

11.838 

14 

23  27  19.53 

9.1069 

8  22  28.0 

11.606 

14 

1     3  59.66 

1.9441 

1  10  36.7 

11.819 

15 

23  29  25.80 

9.1099 

8  10  4.5.4 

11.793 

15 

1     5  56.25 

1.9499 

1  22  25.3 

11.800 

16 

23  31  31.79 

9.0974 

7  59     1.3 

11.748 

16 

1     7  52.72 

1.9403 

1  34  12.7 

11.780 

17 

23  33  37.49 

9.0997 

7  47  15.7 

11.773 

17 

1     9  49.08 

10)385 

1  45  58.9 

11.760 

18 

23  35  42.91 

9.0881 

7  35  28.6 

11.796 

18 

1  11  45.34 

1.9368 

1  57  43.9 

11.730 

19 

23  37  48.06 

9.0836 

7  23  40.2 

11.817 

19 

1  13  41.50 

l.n:i:.9 

2    9  27.6 

11.718 

20 

23  39  52.94 

9.0791 

7  11  50.5 

11.838 

20 

1  15  37.56 

l.WCiS 

2  21  10.0 

11.696 

21 

23  41  57.55 

9.0747 

6  59  59.6 

11.857 

21 

1  17  33.52 

10^319 

2  32  51.1 

11.679 

22 

23  44     1.90 

9.0703 

6  48    7.6 

11.876 

22 

1  19  29.39 

1.9305 

2  44  30.7 

11.648 

23 

23  46    5.99 

6  36  14.5 

11.893 

23 

1  21  25.18 

1J991 

2  56    8.9 

11394 

24 

23  48    9.82 

9.0617 

S.  6  24  20.4 

11.909 

24 

1  23  20.88 

1.9977 

N.  3    7  45.6 

11.599 

VL 
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GBBBNWICH  MEAN  TIME. 

THK  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BicbtAMenaioii. 

Difllfor 
lUiiiiito. 

Diftfor 
lliinate. 

Hour. 

Bight  AsoenaiOD. 

Diafor 
1  Minute. 

Deoliiifttion. 

Diiffor 
iMbinto. 

Tl 

mSDA 

T  6. 

THUBSDAY  7. 

h    m     8 

8 

O          1          ## 

/< 

h    m     8 

8 

0 

1  23  20.88 

1.9977 

N.  3    7  45.6 

11.599 

0 

2  55  22.79 

1.9973 

N.lf  43  4r.6 

9.673 

1 

1  25  16.50 

1.9864 

3  19  20.8 

11.573 

1 

2  57  18.46 

1.9965 

11  53  20.4 

9.619 

2 

1  27  12.05 

1.9959 
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8.376 

13 

18  15  16.14 

9.5465 

21  54  42.6 

9.117 

14 

16  18  23.45 

9.4044 

17  43  21.5 

8.968 

14 

18  17  48.97 

9.5477 

21  56  45.2 

1.070 

15 

16  20  47.84 

9.4086 

17  51  34.3 

8.159 

15 

18  20  21.86 

9.5487 

21  58  39.0 

1.8S9 

16 

16  23  12  48 

9.4197 

17  59  40.6 

8.050 

16 

18  22  54.81 

90M97 

22    0  2;1.9 

1.674 

17 

16  25  37.36 

9.4167 

18    7  40.3 

70139 

17 

18  25  27.83 

9.5507 

22     1  59.9 

1.597 

18 

16  28    2.48 

9.4907 

18  15  33.3 

7.897 

18 

18  28    0.90 

9  5516 

22    3  27.1 

1.370 

19 

16  30  27.84 

9.4947 

18  23  19.5 

7.713 

19 

18  30  34.02 

9.5593 

22    4  45.4 

1.930 

20 

16  32  53.45 

9.4968 

18  30  58.8 

7.598 

20 

18  33    7.18 

9,5880 

22    5  54.7 

10)80 

21 

16  35  19.30 

9.4398 

18  38  31.2 

7.483 

21 

18  35  40.37 

9.5533 

22    6  55.0 

0.031 

22 

16  37  45.39 

9.4367 

18  45  56.7 

7.367 

22 

18  38  13.58 

9.6537 

22    7  46.4 

0.789 

23 

16  40  11.71 

9.4407 

18  53  15.2 

7.949 

23 

18  40  46.81 

9.5540 

22    8  28.9 

0.634 

24 

16  42  38.27 

9.4446 

S.19    0  26.6 

7.130 

24 

18  43  20.06 

90S549 

S.22    9    2.5 

0.485 

30 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECTimATION, 

Boor. 

EW.*A.e«la«. 

Dim  for 
llOnnto. 

DeolhiAttoo. 

Diftfbr 
IMinntA 

Diftfor 
llibiuto. 

DeoUnfttloD. 

DiiCfor 
IMinnto. 

M< 

)NDA1 

r  26. 

WEDNESDAY  27. 

0 

h    m    • 
18  43  20.06 

8 
9.564S 

S.22^   9'    is 

It 
0A» 

0 

k    m     • 

20  44  13.52 

a 
9.4474 

S.  19  45    7.9 

6J909 

1 

18  45  53^ 

9.5543 

22    9  27.1 

0J35 

1 

20  46  40.24 

9.4439 

19  38  48.5 

6.383 

2 

18  48  26.58 

9.5643 

22    9  42.7 

0.185 

2 

20  49    6.70 

9.4389 

19  32  21.9 

6J03 

3 

18  50  59.84 

9.5549 

22    9  49.3 

-0.036 

3 

20  51  32.91 

9.4346 

19  25  48.1 

6.093 

4 

18  53  33.09 

9.5540 

22    9  47.0 

•I- 0.113 

4 

20  53  58.85 

9.4309 

19  19    7.2 

6.748 

5 

18  56    6.32 

9.5536 

22    9  35.7 

0J963 

5 

20  56  24.53 

9.4857 

19  12  19.1 

6.860 

6 

18  58  39.52 

9.5539 

22    9  15.4 

0.419 

6 

20  58  49.94 

9.4919 

19    5  24.0 

6jm 

7 

19    1  12.70 

9.5587 

22    8  46.2 

0.569 

7 

21     1  15.08 

9.4167 

18  58  21.9 

70)09 

8 

19    3  45.84 

9.5590 

22    8    8.0 

0.711 

8 

21    3  39.95 

9.4199 

18  51  13.0 

7.906 

9 

19    6  18.94 

9Ji519 

22    7  20.9 

0.858 

9 

21    6    4.54 

9.4075 

18  43  57.3 

7.317 

10 

19    8  51.99 

9.5504 

22    6  24.9 

1.007 

10 

21     8  28.85 

9.4098 

18  36  34.9 

7.499 

11 

19  11  24.99 

9.5495 

22    5  20.0 

1.156 

11 

21  10  52,88 

9.3981 

18  29    5.8 

7.540 

12 

19  13  57.93 

9.5464 

22    4    6.2 

1.304 

12 

21  13  16.63 

9.3934 

18  21  30.1 

7UM9 

13 

19  16  30.80 

9.5479 

22    2  43.5 

1.459 

13 

21  15  40.09 

9.3887 

18  13  47.9 

7.767 

14 

19  19    3.G0 

9.5459 

22    1  12.0 

1.589 

14 

21  18    3.27 

9.3839 

18    5  59.2 

7.864 

15 

19  21  36.31 

9.5445 

21  59  31.6 

1.746 

15 

21  20  26.16 

9.3791 

17  58    4.2 

7.969 

16 

19  24    SM 

9.5431 

21  57  42.4 

1US3 

16 

21  22  48.76 

9.3749 

17  50    2.9 

8.073 

17 

19  26  41.48 

9J^15 

21  55  44.4 

9.040 

17 

21  25  11.07 

9.3893 

17  41  55.4 

8.176 

18 

19  29  13.92 

9.5306 

21  53  37.6 

9.187 

18 

21  27  33.08 

9.3644 

17  33  41.8 

8.977 

19 

19  31  46.26 

9.5381 

21  51  22.0 

9.339 

19 

21  29  54.80 

9.3506 

17  25  22.1 

8.378 

20 

19  34  18.49 

9.538B 

21  48  57.7 

9.477 

20 

21  32  16.22 

9.3545 

17  16  56.4 

8.477 

21 

19  36  50.60 

9.5341 

21  46  24.7 

9.699 

21 

21  34  37.34 

9.3495 

17    8  24.8 

BJ&n 

22 

19  39  22.58 

9.5319 

21  43  43.0 

9.767 

22 

21  36  58.16 

9.3445 

16  59  47.4 

8.679 

23 

19  41  54.43 
TU 

9Jtt97 

B8DA 

a21  40  52.7 
Y  26. 

9.910 

23 

21  39  18.68 
THI 

9.3395 
JESDi 

S.16  51     4.2 
LT  28. 

8.767 

0 

19  44  26.15 

9.aQ7& 

8.21  37  53.8 

3.058 

0 

21  41  38.90 

9.3345 

S.16  42  15.4 

6.800 

1 

19  46  57.73 

9.5958 

21  34  46.3 

3.106 

1 

21  43  58.82 

9.3995 

16  33  21.0 

8.958 

2 

19  49  29.17 

9.5297 

21  31  30.3 

3.338 

2 

21  46  18.44 

9.3944 

16  24  21.1 

9.044 

3 

19  52    0.45 

9.5901 

21  28    5.7 

3.480 

3 

21  48  37.75 

9.3193 

16  15  15.7 

9.134 

4 

19  54  31.58 

9.5175 

21  24  32.7 

3.690 

4 

21  50  56.76 

9.3143 

16    6    5.0 

9.999 

5 

19  57    2.55 

9.5147 

21  20  51.3 

3.760 

5 

21  53  15.47 

94We9 

15  56  49.0 

9.310 

6 

19  59  33.35 

9.5119 

21  17    1.5 

3.800 

6 

21  55  33.87 

9.8049 

15  47  27.8 

9.396 

7 

20    2    3.98 

9.5090 

21  13    3.4 

4.038 

7 

21  57  51.97 

9J»9l 

15  38    1.5 

9.460 

8 

20    4  34.43 

9.5060 

21    8  57.0 

4.176 

8 

22    0    9.76 

9.9940 

15  28  30.2 

9.569 

9 

20    7    4.70 

9.5099 

21    4  42.3 

4.313 

9 

22    2  27.25 

9.9889 

15  18  54.0- 

9.644 

10 

20    9  34.78 

9.4997 

21    0  19.4 

4.449 

10 

22    4  44.43 

9.9838 

15    9  12.9 

9.795 

11 

20  12    4.66 

9.4863 

20  55  48.4 

4Mt 

11 

22    7    1.31 

9JS788 

14  59  27.0 

8.805 

12 

20  14  34.34 

9.4930 

20  51    9.3 

4.719 

12 

22    9  17.89 

9.9737 

14  49  36.3 

9.883 

13 

20  17    aB2 

9.4897 

20  46  22.1 

4.869 

13 

22  11  34.16 

9i)687 

14  39  41.0 

9.958 

14 

20  19  33.J0 

9.4609 

20  41  27.0 

44)85 

14 

22  13  50.13 

9J»37 

14  29  41.2 

10J0B3 

15 

20  22    2.17 

9.4897 

20  36  23.9 

5.117 

15 

22  16    5.80 

9.9566 

14  19  37.0 

10.107 

16 

20  24  31.02 

9.4790 

20  31  12.9 

6.948 

16 

22  18  21.16 

9.9535 

14    9  28.4 

10.180 

17 

20  26  59.65 

9.4759 

20  25  54.1 

6.378 

17 

22  20  36.22 

9.9486 

13  59  15.4 

10.958 

18 

20  29  28.05 

9.4714 

20  20  27.5 

5.507 

18 

22  22  50.98 

9JM35 

13  48  58.2 

10.391 

19 

20  31  5a22 

9.4676 

20  14  53.2 

5.636 

19 

22  25    5.44 

9J1385 

13  38  36.9 

10.388 

20 

20  34  24.16 

9.4637 

20    9  11.2 

5.763 

20 

22  27  19.60 

9.9336 

13  28  11^ 

10.457 

21 

20  36  51.87 

9.4007 

20    3  21.6 

5.889 

21 

22  29  33.46 

9Ji986 

13  17  42.1 

10.593 

22 

20  39  19.33 

9.4567 

19  57  24.5 

6.014 

22 

22  31  47.03 

9.9937 

13    7    8.8 

10.587 

28 

20  41  46.55 

9.4616 

19  51  19.9 

6.138 

23 

22  34    0.30 

9.9188 

12  56  31.7 

10.649 

24 

20  44  13.52 

9.4474 

S.19  45    7.9 

6JK9 

24 

22  36  13.28 

S.12  45  50.9 

10.7)0 
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OBBMSrWIOH  MBAK  TIMB. 


PHASES  OF  THE  MOON. 


d  h  m 

3>  First  Quarter Feb.        7  8  58.0 

O  Full  Moon 15  10  17.0 

<r  Last  Quarter 22  11  55.1 


<r  Apogee Feb.        9      0.7 

C  Perigee 24      1.7 
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XIII. 


GREB]^WIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

If 

Name  Mid  DlreotloD 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

VP 

P.  L. 
of 

IXh. 

P.  L. 
of 

1* 

of  Object. 

DiiT. 

Diir. 

DIff 

Diff. 

1 

Sun 

W. 

14  58' 41 

9715 

16  35    i 

9795 

18  11    6 

9736 

19  47    6 

9749 

a  ArietiB 

E. 

69  30  37 

9533 

67  50    9 

9551 

66  10    6 

9570 

64  30  30 

9500 

Aldebaran 

E. 

100  19  28 

8350 

98  34  55 

9373 

96  50  42 

9388 

95    6  50 

9403 

2 

Suif 

W. 

27  41  41 

9895 

29  15  36 

9849 

30  49  10 

9859 

32  22  22 

9875 

a  Arietis 

E. 

56  19  45 

9704 

54  43  11 

9730 

53    7  11 

9757 

51  S\  47 

9785 

Aldebaran 

E. 

86  32  55 

9481 

84  51  15 

9497 

83    9  57 

9513 

81  29    2 

9530 

3 

Sun 

W. 

40    2  53 

9963 

41  33  52 

9981 

43    4  29 

9998 

44  34  44 

3016 

a  Arietis 

E. 

43  44  33 

9949 

42  13  16 

9987 

40  42  47 

3099 

a9  13  10 

3073 

Aldebaran 

E. 

73  10  10 

9619 

71  31  32 

9699 

69  53  17 

9646 

68  15  24 

9063 

4 

Sun 

W. 

52    0  33 

3103 

53  28  39 

3119 

54  56  25 

3137 

56  23  50 

3153 

a  Pe.asi 

W. 

29    2  31 

5993 

29  56  35 

4990 

30  53  31 

4809 

31  53    0 

4645 

Mars 

W. 

18    8  20 

3101 

19  36  28 

3105 

21     4  31 

3111 

22  32  27 

3119 

Aldebaran 

E. 

60  11  32 

9744 

58  35  51 

9760 

57    0  30 

9775 

55  25.29 

9700 

Pollux 

E. 

104  22  58 

2770 

102  47  51 

9786 

101   13    5 

980J 

99  38  39 

9816 

5 

Sun 

W. 

63  36    9 

3931 

65     1  42 

3945 

66  26  58 

3950 

67  51  57 

3974 

a  Petrasi 

W. 

37  20    3 

4107 

38  29  58 

4037 

39  41     1 

3975 

40  53    5 

3999 

Mars 

W. 

29  49  11 

3173 

31   15  52 

3185 

32  42  19 

3196 

34    8  33 

3908 

Venus 

W. 

18  15  26 

3436 

19  37    2 

3496 

20  58  49 

3499 

22  20  41 

3491 

Ald(:baran 

E. 

47  35  18 

9863 

46    2  12 

9877 

44  29  24 

9891 

42  56  53 

9908 

Pollux 

E. 

91  51  12 

9887 

90  18  37 

9901 

88  46  19 

9914 

87  14  18 

9997 

6 

Sun 

W. 

74  52  56 

3337 

76  16  25 

3348 

77  39  41 

3359 

79    2  44 

3309 

at  Pegasi 

W. 

47    4  59 

3736 

48  21     8 

3709 

49  37  45 

3687 

50  54  46 

3666 

Mars 

W. 

41  16  22 

3961 

42  41   19 

3979 

44    6    3 

3969 

45  30  35 

3999 

Venus 

W. 

29    9  44 

3436 

30  31  20 

3441 

31  52  50 

3447 

33  14  13 

3453 

Aldebfiran 

E. 

35  18  17 

9964 

as  47  19 

9974 

32  16  34 

9985 

30  46    3 

9996 

Pollux 

E. 

79  38    7 

9986 

78    7  37 

9907 

76  37  20 

3007 

75    7  16 

3017 

7 

Sun 

W. 

85  55  15 

3414 

87  17  16 

3499 

88  39    8 

3498 

90    0  53 

3434 

a  Pegasi 

W. 

57  24  36 

3509 

58  43  19 

3581 

60    2  14 

3571 

61  21  20 

3561 

Mars 

W. 

52  30  45 

3331 

53  54  21 

3338 

55  17  49 

3345 

56  41     9 

3351 

Venus 

W. 

39  59  33 

3481 

41  20  18 

3486 

42  40  58 

3490 

44     1  3:3 

3406 

Pollux 

E. 

67  39  49 

3060 

66  10  51 

3068 

64  42    2 

3075 

6:3  13  22 

3089 

Saturn 

E. 

91  57  57 

9997 

90  27  41 

3005 

88  57  34 

3011 

87  27  35 

3017 

8 

Sun 

W. 

96  48    3 

3458 

98    9  14 

3461 

99  30  22 

3463 

100  51  27 

3466 

a  Pegasi 

W. 

67  59    9 

3535 

69  19    6 

3519 

70  39    9 

3513 

71  59  19 

^507 

Mars 

W. 

63  36  23 

3371 

64  59  13 

3374 

66  21  59 

3376 

67  44  43 

3378 

Venus 

W. 

50  43  24 

3510 

52    3  37 

3519 

53  2:3  48 

3514 

54  43  57 

3515 

'  Pollux 

E. 

55  51  54 

9J09 

54  23  55 

3114 

52  56    2 

3118 

51  28  14 

3191 

Saturn 

E. 

79  59  12 

3038 

78  29  46 

3040 

77    0  23 

3043 

75  31     3 

3045 

Regulus 

E. 

91  31     4 

3079 

90    2  20 

3074 

88  33  39 

3076 

87    5    0 

3078 

9 

Sun 

W. 

107  36  29 

3468 

108  57  29 

3467 

110  18  30 

3465 

111  39  33 

3463 

Venus 

W. 

61  24  38 

3519 

62  44  49 

3510 

64    5    2 

3607 

65  25  18 

3505 

a  Arietis 

W. 

35    5  48 

3550 

36  25  17 

3516 

37  45  23 

3487 

39    6    2 

3459 

Pollux 

E. 

44  10  13 

3136 

42  42  47 

3138 

41   15  24 

3J41 

39  48    4 

3143 

Saturn 

E. 

68    4  45 

3046 

66  35  29 

3045 

65    6  12 

3043 

63  36  53 

3049 

XIV. 
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GEBBNWIOH  MBAIT  MMB. 

LUNAB  DISTANCES. 

NameAodDireotion 
of  Object. 

Midnight 

P.L. 

of 

Dlff. 

XVb. 

P.L. 

of 

Diff. 

XVlUk. 

P.L. 

of 

Diill 

9793 

XXlh. 

P.L. 

of 

Biflr. 

1 

Sun 

W. 

sf  2af35 

9763 

22  57  5lf 

sns 

2l32'48 

26    725 

9800 

a  Ai-ietis 

E. 

62  51  21 

9611 

61  12  41 

9633 

59  34  31 

9656 

57  56  52 

9680 

Aldebaran 

E. 

93  23  19 

9418 

91  40  10 

9433 

89  57  23 

9449 

88  14  58 

9465 

2 

Sifif 

W. 

33  55  13 

9899 

35  27  42 

9910 

36  59  48 

9097 

38  31  32 

9946 

aArietis 

E. 

49  57    0 

9815 

48  22  52 

9845 

46  49  23* 

9878 

45  16  36 

9919 

Aldebaran 

E. 

79  48  30 

9646 

78    8  21 

9563 

76  28  35 

9679 

74  49  11 

9506 

3 

Sun 

W. 

46    4  37 

3034 

47  34    8 

3051 

49    3  18 

3069 

50  32    6 

8086 

a  Arietis 

E. 

37  44  28 

3191 

36  16  44 

3173 

34  50    3 

3930 

33  24  29 

3993 

Aldebaran 

E. 

66  37  54 

9679 

65    0  46 

9005 

63  24    0. 

9711 

61  47  35 

9798 

4 

Sun 

W. 

57  50  56 

3169 

59  17  42 

9165 

60  44    9 

3900 

62  10  18 

3915 

a  Pegasi 

W. 

32  54  46 

4M6 

33  58  34 

4383 

35    4  11 

4978 

36  11  24 

4186 

MlRS 

W. 

24    0  13 

3199 

25  27  47 

3140 

26  55    8 

3151 

28  22  16 

3169 

Aidebaran 

E. 

53  50  48 

9806 

52  16  27 

9890 

50  42  25 

9835 

49    8  42 

9849 

Pollux 

E. 

98    432 

9831 

96  30  44 

9845 

94  57  15 

9859 

93  24    4 

9874 

.5 

Sun 

W. 

69  16  39 

3988 

70  41     5 

3300 

72    5  16 

3313 

73  29  13 

3395 

a  PegaHi 

W. 

42    6    2 

3875 

43  19  47 

.3833 

44  34  15 

3797 

45  49  20 

3765 

Mars 

W. 

35  34  33 

3990 

37    0  19 

3931 

38  25  52 

3941 

39  51  13 

3951 

Venus 

W. 

23  42  34 

3429 

25    4  26 

3493 

26  26  16 

3497 

27  48    2 

3431 

Aldebnran 

E. 

41  24  38 

9916 

39  52  39 

9998 

38  20  56 

9041 

36  49  29 

9953 

Pollux 

E. 

85  42  33 

9939 

84  11    4 

9951 

82  39  50 

9963 

81    8  51 

9975 

6 

Sun 

W. 

80  25  36 

3379 

81  48  16 

3388 

83  10  46 

3396 

84  33    5 

3406 

a  Pegasi 

W. 

52  12    9 

3649 

53  29  51 

3639 

54  47  51 

3618 

56    6    6 

8604 

Mars 

W. 

46  54  56 

3300 

48  19    7 

3308 

49  43    9 

8317 

51     7    1 

8894 

Venus 

W. 

34  35  30 

3459 

35  56  40 

3464 

37  17  44 

3470 

38  38  42 

3476 

Aldelmran 

E. 

29  15  45 

3005 

27  45  39 

3015 

26  15  45 

3095 

24  46    3 

3034 

Pollux 

E. 

73  37  24 

3096 

72    7  44 

3035 

70  38  15 

3044 

69    8  57 

3059 

7 

Sun 

W. 

91  22  31 

3440 

92  44    2 

3445 

94    5  28 

8450 

95  26  48 

3464 

a  Pegasi 

VV. 

<)2  40  37 

3553 

64    0    3 

3545 

65  19  37 

8538 

66  39  19 

3531 

Mars 

W. 

58    4  22 

3366 

59  27  29 

3360 

60  50  31 

3364 

62  13  29 

3367 

Venus 

W. 

45  22    3 

3498 

46  42  29 

3509 

48    2  51 

3606 

49  23    9 

3508 

Pollux 

E. 

61  44  50 

3068 

60  16  26 

3094 

58  48    9 

3099 

57  19  58 

3105 

Saturn 

E. 

85  57  43 

3099 

84  27  57 

3096 

82  58  17 

8030 

81  28  42 

3034 

8 

Sun 

W. 

102  12  29 

3468 

103  33  29 

3468 

104  54  29 

,3468 

106  15.  29. 

3468 

a  Pegasi 

W. 

73  19  35 

3509 

74  39  57 

3497 

76    0  25 

3491 

77  20  59 

3487 

Mars 

W. 

69    7  25 

3379 

70  30    6 

8379 

71  52  46 

3379 

73  15  26 

3379 

Venus 

W. 

56    4    5 

3515 

57  24  13 

3515 

58  44  21 

3515 

60    4  29 

3514 

Pollux 

E. 

50    0  30 

3194 

48  32  50 

3198 

47    5  14 

3131 

45  37  42 

3183 

Saturn 

E. 

74    1  46 

3046 

72  32  30 

3047 

71    3  15 

3047 

69  34    0 

3047 

Regulus 

E. 

85  36  23 

307tf 

84    7  48 

3080 

82  39  14 

3081 

81  10  41 

8081 

9 

Sun 

W. 

113    0  38 

9461 

114  21  46 

3458 

115  42  57 

3454 

117    4  12 

8450 

Venus 

W. 

66  45  37 

3501 

68    6    0 

3408 

69  26  26 

3494 

70  46  57 

8489 

a  Arietis 

W. 

40  27  12 

3433 

41  48  51 

3410 

43  10  56 

3388 

44  33  26 

8367 

Pollux 

E. 

38  20  46 

3145 

36  53  31 

3148 

35  26  20 

3151 

33  59  12 

8165 

Saturn 

E. 

62    7  32 

3039 

60  38    8 

3036 

59    8  40 

3033 

57  39    8 

3030 

34 
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GRBEKWIOH  MBAK  TIME. 

LDHAE  DISTANCES. 

P.  L. 

P.  L. 

P.L. 

P.  L. 

Name  and  DiMOtion 

Noon. 

of 

11P>- 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  ObJ«et. 

Diir. 

Diff. 

DiflF. 

Diff. 

9 

Regalus 

E. 

79d    8 

3080 

78  13  34 

3079 

76  4^59 

3078 

75  16  22 

9075 

10 

Son 

W. 

118  25  32 

3446 

119  46  56 

3441 

121    8  26 

3436 

122  30    2 

3431 

Veiojs 

W. 

72    7  33 

3484 

73  28  15 

3479 

74  49    3 

3473 

76    9  57 

3467 

a  ArietiH 

W. 

45  56  20 

3348 

47  19  36 

3330 

48  43  13 

3913 

50    7  10 

3995 

Saturn 

E. 

56    932 

30S6 

54  39  51 

3091 

53  10    4 

3016 

51  40  11 

3010 

ReguluB 

E. 

67  52  28 

3059 

66  23  28 

3055 

64  54  23 

3050 

63  25  12 

3045   1 

11 

Sun 

W. 

129  19  44 

3397 

130  42    4 

3389 

132    4  33 

3381 

133  27  11 

3373 

Venus 

W. 

82  56  23 

3430 

84  18    6 

3423 

85  39  58 

3413 

87    2    0 

3404 

a  Arietjs 

W. 

57  11  38 

3919 

58  37  25 

3905 

60    3  28 

3191 

61  29  48 

3177 

Aldebaran 

W. 

24  22  28 

3090 

25  52  16 

3011 

27  22  15 

3001 

28  52  26 

9999 

Saturn 

E. 

44    8  57 

9979 

42  38  18 

9971 

41     7  29 

9964 

39  36  31 

9956 

Regulus 

E. 

55  57  32 

3014 

54  27  36 

3006 

52  57  31 

9998 

51  27  16 

9991 

12 

Venus 

W. 

93  54  49 

3355 

95  17  57 

3345 

96  41  17 

3333 

98    4  50 

3393 

«  Arietis 

W. 

68  45  33 

3110 

70  13  30 

3097 

71  41  43 

3085 

73  10  11 

3079 

Aldebaran 

W. 

36  26  14 

2945 

37  57  36 

9935 

39  29  11 

9924 

41     0  59 

9915 

Saturn 

E. 

31  59    4 

S9IS 

30  27     1 

9903 

28  54  46 

2894 

27  22  19 

9884 

ReguIuB 
Spica 

E. 

43  53  31 

9949 

42  22  14 

9939 

40  50  45 

2931 

39  19    5 

9991 

E. 

97  51  23 

9973 

96  20  37 

9964 

94  49  39 

2954 

93  18  28 

9944 

Id 

a  Arietis 

W. 

80  36  23 

3010 

82    6  23 

9998 

83  36  38 

9986 

85    7    8 

9974 

Aldebaran 

W. 

48  43  18 

9861 

50  16  27 

2849 

51  49  51 

9838 

53  23  29 

9898 

Regulus 
Spica 

E. 

31  37  46 

9875 

30    4  55 

2866 

28  31  52 

9857 

26  58  38 

9848 

E. 

85  39  20 

9801 

84    6  50 

9881 

82  34    7 

9870 

81     1   10 

9850 

14 

a  Arietis 

W. 

92  43  17 

9919 

94  15  12 

9908 

95  47  21 

9897 

97  19  44 

9887 

Aldebaran 

W. 

61  15  19 

9770 

62  50  26 

9760 

64  25  47 

9748 

66    1  23 

9737 

Pollux 

W. 

18    8    8 

3060 

19  37    6 

3005 

21    7  12 

9961 

22  38  14 

9993 

Spica 

E. 

73  12  56 

9806 

71  38  36 

9795 

70    4     2 

27t» 

68  29  14 

9775 

15 

Aldebaran 

W. 

74    3    7 

9681 

75  40  12 

9670 

77  17  32 

9660 

78  55    6 

2649 

Pollux 

W. 

30  23  47 

2788 

31  58  31 

2767 

33  33  42 

2748 

35    9  18 

VTM 

Spica 
Au  tares 

E. 

60  31  55 

9795 

58  55  48 

9716 

57  19  29 

9707 

55  42  58 

9698 

E. 

106  25  55 

9795 

104  49  49 

2713 

103  13  27 

9701 

101  36  49 

9690 

16 

Aldebaran 

W. 

87    6  31 

9597 

88  45  30 

2588 

90  24  42 

9578 

92    4     7 

2S69 

Pollux 

VV. 

43  12  48 

9655 

44  50  29 

9641 

46  28  28 

9699 

48    6  44 

2617 

Saturn 

W. 

19    5  23 

9576 

20  44  51 

2565 

22  24  34 

9554 

24    4  32 

2544 

Spica 
Antares 

E. 

47  37  40 

9660 

46    0    7 

9655 

44  22  26 

9649 

42  44  37 

9644 

E. 

93  30    3 

9638 

91  52    0 

2628 

90  13  43 

2618 

88  a5  13 

2609 

17 

Pollux 

W. 

56  22    2 

9561 

58     1  50 

2551 

59  41  52 

2542 

61  22    7 

2533 

Saturn 

W. 

32  27  41 

9498 

34    8  57 

9489 

35  50  25 

2489 

37  32    4 

9473 

Regulus 

Spica 

Antares 

W. 
E. 

20  21  45 
34  34  21 

9559 
86*) 

22     1  37 
•32  56  13 

9545 
9637 

23  41  48 
31  18    8 

2532 
2641 

25  22  17 

29  40    9 

2520 
2649 

E. 

80  19  36 

9565 

78  39  53 

2557 

76  59  59 

2550 

75  19  55 

2543 

Jupiter 

E. 

103  41  50 

9578 

102    2  25 

9569 

100  22  47 

956U 

98  42  57 

2551 

18 

Pollux 

W. 

69  46  27 

9491 

71  27  53 

9483 

73    9  30 

9475 

74  51  18 

9468 

Saturn 

W. 

46    3    8 

94% 

47  45  52 

9499 

49  28  46 

9499 

51  11  50 

9415 

XVI. 
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GEBBirWIOH  MEAN  TIMB. 

LUMAB  DI8TAirCE& 

1* 

P.L. 

P.L. 

P.L. 

P.L. 

NameudlMreeUon 
ofObjoet. 

Midnight. 

of 
Dlir. 

XVh- 

of 

Dun 

xvnp*. 

of 

Dlff. 
3067 

XXIh 

of 
IMA 

9 

Regulufl 

E. 

73  47  42 

3073 

72  18  59 

3070 

70  50  13 

69  21  23 

3063 

10 

Sun 

W. 

123  51  44 

3495 

125  13  32 

3418 

126  35  28 

3411 

127  57  32 

3404 

Vbhus 

W. 

77  30  58 

34S0 

78  52    7 

3453 

80  13  24 

8446 

81  34  49 

3438 

a  Arietis 

W. 

51  31  27 

3979 

52  56    3 

3964 

54  20  57 

3948 

55  46    9 

3934 

Saturn 

E. 

50  10  11 

3005 

48  40    4 

9908 

47    9  49 

9903 

45  39  27 

9986 

ReguluB 

E. 

61  55  55 

3039 

60  26  31 

3033 

58  56  59 

3097 

67  27  20 

3090 

11 

Sun 

W. 

134  49  58 

3365 

Ki6  12  54 

3356 

137  36     1 

3346 

138  59  19 

3337 

Venus 

W. 

88  24  12 

3395 

89  46  34 

3386 

91    9    7 

3375 

92  31  52 

3365 

a  Arietis 

W. 

62  56  25 

3163 

64  23  18 

3150 

65  50  27 

3137 

67  17  52 

3194 

Aldebaran 

W. 

30  22  49 

3983 

31  53  23 

9974 

33  24    8 

9065 

34  55    5 

9955 

Saturn 

E. 

38    5  23 

9948 

36  34    5 

9039 

35    236 

9031 

33  30  56 

9991 

Regulus 

E. 

49  56  52 

9983 

48  26  18 

9974 

46  55  33 

9965 

45  24  37 

9958 

12 

Venus 

W. 

99  28  35 

3819 

100  52  33 

3301 

102  16  43 

8990 

103  41     6 

3978 

OL  Arietis 

W. 

74  38  55 

3060 

76    7  54 

3047 

77  37    8 

3034 

79    6  38 

3099 

Aidebaraii 

W. 

42  32  59 

9904 

44    5  13 

9803 

45  37  41 

9889 

47  10  23 

9879 

Saturn 

E. 

25  49  40 

9875 

24  16  49 

9865 

22  43  45 

9855 

21   10  29 

9845 

Regulus 

E. 

37  47  13 

9919 

36  15    9 

9009 

34  42  53 

9803 

33  10  25 

9884 

Spica 

E. 

9J  47    5 

9934 

90  15  29 

9093 

88  43  39 

9019 

87  U  36 

9909 

13 

a  Arietis 

W. 

m  37  53 

9968 

88    8  53 

9951 

89  40    7 

9040 

91   11  35 

9999 

Aldebaran 

W. 

54  57  21 

9816 

56  31  28 

0805 

58    550 

9793 

59  40  27 

9789 

Regulus 
Spica 

E. 

25  25  12 

9840 

23  51  36 

9833 

22  17  51 

9896 

20  43  57 

9890 

E. 

79  27  59 

9848 

77  54  34 

9838 

76  20  55 

9797 

74  47    2 

9817 

14 

a  Arietis 

W. 

98  52  20 

98n 

100  25    8 

9867 

101  58    9 

9868 

103  31  22 

9840 

Aldebaran 

W. 

67  37  14 

9795 

69  13  20 

9714 

70  49  41 

9703 

72  26  17 

9099 

Pollux 

W. 

24  10    4 

9890 

25  42  36 

9860 

27  15  46 

9833 

28  49  31 

9800 

Spica 

E. 

m  54  13 

9764 

65  18  58 

9754 

63  43  30 

9744 

62    7  49 

9735 

]5 

Aldebaran 

W. 

80  32  55 

9638 

82  10  58 

9698 

83  49  15 

9618 

85  27  46 

9607 

Pollux 

W. 

36  45  18 

9713 

38  21  40 

9698 

39  58  23 

9083 

41  35  26 

9660 

Spica 

E. 

54    6  16 

9689 

52  29  22 

9689 

50  52  18 

9675 

49  15    4 

9667 

Aiitares 

E. 

99  59  56 

9660 

98  22  49 

9660 

96  45  28 

9658 

95    7  53 

9648 

16 

Aldebaran 

W. 

93  43  45 

9559 

95  23  36 

9550 

97    3  40 

9541 

98  43  56 

9539 

Pollux 

W. 

49  45  16 

9604 

51  24     5 

9503 

53    3    9 

9583 

54  42  28 

9579 

Saturn 

W. 

25  44  44 

9535 

27  25    9 

9595 

29    5  47 

9516 

30  46  38 

9507 

Spica 

E. 

41     6  42 

9640 

39  28  41 

9637 

37  50  36 

9635 

36  12  29 

9635 

Anuires 

E. 

86  56  30 

9600 

85  17  35 

9591 

83  38  27 

9589 

81  59    7 

9574 

17 

Pollux 

W. 

63    2  35 

9594 

64  43  15 

9515 

66  24    7 

9507 

68    5  11 

9498 

Saturn 

W. 

39  13  55 

9465 

40  55  57 

9458 

42  38  10 

9450 

44  20  34 

9443 

Regulus 

W. 

27    3    2 

9510 

28  44     1 

9500 

30  25  14 

9491 

32    6  40 

9489 

Spica 

E. 

28    2  20 

9658 

26  24*44 

9679 

24  47  26 

9691 

23  10  34 

9716 

An  tares 

E. 

73  39  41 

9535 

71  59  17 

9598 

70  18  43 

9599 

68  38    0 

9515 

Jupiter 

E. 

97    2  55 

9543 

95  22  42 

9586 

93  42  19 

9598 

92    1  45 

2591 

18 

PoUux 

W. 

76  33  16 

9469 

78  15  23 

9455 

79  57  40 

9448 

81  40    6 

9443 

Saturn 

W. 

52  55    4 

9408 

54  38  27 

9409 

56  21  59 

9306 

58    5  39 

9391 

36 
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OBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

NAmeADdDireotioD    1 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IXh. 

of 

of  Object. 

D!fL 

Diir. 

DIff. 

DHT. 

18 

Regains 

W. 

33  48  19 

9«W 

35  30  10 

9465 

37  12  12 

94S8 

38M25 

M50 

Antares 

E. 

66  57    8 

9510 

65  16    8 

9504 

63  35    1 

9489 

61  53  46 

9404 

E. 

90  2J     1 

SS13 

88  40    6 

9606 

8659    1 

9499 

85  17  47 

9493 

19. 

Pollux 

W. 

83  22  40 

9436 

85    5  23 

9431 

86  48  14 

9495 

88  31  13 

9490 

Saturn 

W. 

59  49  27 

9984 

61  33  24 

9370 

63  17  29 

9374 

65    1  41 

9368 

Regiilus 

W. 

47  28    1 

9417 

49  11  12 

9410 

50  54  32 

9405 

52  36    0 

9398 

Antares 

E. 

53  26    2 

9475 

51  44  14 

9473 

50    2  23 

9479 

48  20  30 

9471 

Jupiter 

E. 

76  49  19 

9461 

75    7  11 

9455 

73  24  55 

9450 

71  42  32 

9445 

a  Aquilfe 

E. 

100    5    4 

3056 

98  35  59 

3043 

97    6  40 

3033 

95  37    8 

3093 

20 

Saturn 

W. 

73  44  a3 

9345 

75  29  27 

9340 

77  14  28 

9335 

78  59  36 

9331 

Regulus 

W. 

61  17  17 

9373 

63     1  30 

9368 

64  45  50 

9964 

66  30  16 

9360 

Antares 

E. 

39  51     2 

9477 

38    9  16 

9481 

36  27  36 

9487 

3^  46    4 

9494 

JuriTER 

E. 

m    8  46 

9490 

61  25  40 

9415 

59  42  27 

9411 

57  59    8 

9407 

a  AqiiilflB 

E. 

88    7    8 

9996 

86  36  50 

9994 

85    6  30 

9993 

8336    8 

9893 

Sun 

E. 

122  26  56 

9703 

120  50  20 

9698 

119  13  38 

9603 

117  36  49 

9689 

21 

Saturn 

W. 

87  46  40 

9319 

89  32  22 

9309 

91  18    9 

8306 

93    4    0 

9903 

Kegulus 

W. 

75  13  55 

9341 

76  58  55 

9337 

78  44     1 

9333 

80  29  12 

9330 

Spica 

W. 

22  15  31 

9570 

23  55    7 

9536 

25  35  30 

9508 

27  16  32 

9485 

Jupiter 

E. 

49  21     7 

9387 

47  37  14 

9384 

45  53  16 

9380 

44    9  13 

9378 

a  AquilflB 

E. 

76    4  54 

3014 

74  34  58 

3099 

73    5  12 

3030 

71  35  37 

3049 

Sun 

E. 

109  31  14 

9667 

107  53  50 

9663 

106  16  21 

9660 

104  38  47 

9656 

22 

Regulus 

W. 

89  16  18 

9315 

91     1  56 

9319 

92  47  38 

9310 

94  33  23 

9307 

Spica 

W. 

35  48  32 

9408 

37  31  56 

9398 

39  15  34 

9369 

40  59  25 

9380 

Jupiter 

E. 

35  27  52 

9363 

33  43  24 

9360 

31  58  52 

9357 

30  14  16 

9355 

a  Aquilee 

E. 

64  11  56 

3197 

62  44  19 

3151 

61  17  11 

3177 

59  50  34 

3907 

Sun 

E. 

96  29  46 

9640 

94  51  45 

9637 

93  13  40 

9634 

91  35  31 

9639 

23 

Spica 

W. 

49  41  17 

9350 

51  26    4 

9345 

53  10  58 

9340 

54  55  59 

9336 

a  Aquilfe 

E. 

52  47  39 

3419 

51  25  36 

3467 

50    4  35 

3598 

48  44  42 

3S98 

Sun 

E. 

83  23  58 

9690 

81  45  30 

9618 

80    7    0 

9617 

78  28  28 

96J5 

24 

Spica 

W. 

63  42  14 

9393 

65  27  40 

9391 

67  13    9 

9390 

68  58  40 

9318 

Antares 

W. 

18  52  41 

9689 

20  29  35 

9695 

22    7  56 

9575 

23  47  25 

95:t6 

Sun 

E. 

70  15  22 

9610 

68  36  41 

9610 

66  58    0 

9610 

65  19  18 

9610 

25 

Spica 

W. 

77  46  33 

9317 

79  32    8 

9817 

81  17  42 

9318 

83    3  15 

9300 

Antares 

W. 

32  15  24 

9496 

33  58  21 

9415 

35  41  34 

9405 

37  25     1 

9397 

Sun 

E. 

57    5  59 

9614 

55  27  23 

9616 

53  48  50 

9618 

52  10  19 

9621 

26 

Spica 

W. 

91  50  24 

9331 

93  35  39 

9334 

95  20  49 

9337 

97    5  54 

9341 

Antares 

W. 

46    4  32 

9376 

47  48  41 

9375 

49  32  52 

9975 

51   17    3 

9375 

Jupiter 

W. 

20  38  26 

9350 

22  23  12 

9359 

24    7  56 

9355 

25  52  36 

9as8 

Sun 

E. 

43  58  46 

9638 

42  20  43 

9643 

40  42  46 

9648. 

39    4  56 

9654 

27 

Spica 

W. 

105  49  44 

9367 

107  34    6 

9373 

109  18  19 

9380 

111    223 

9387 

Antares 

w. 

59  57  37 

9385 

61  41  33 

9389 

63  25  24 

9394 

65    9    8 

9398 

Jupiter 

w. 

34  34  37 

9979 

36  18  42 

9384 

38    2  39 

9390 

39  46  28 

9306 

Sun 

E. 

30  58    4 

9694 

29  21  16 

9704 

27  44  41 

9716 

26    8  22 

9799 

XVIIL 
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GREENWICH  MBAK  TIME. 

LUNAB  DISTANCES. 

1 

18 

Name  and  DireoUon 

Midnight. 

P.L. 

of 

Dlff. 

xvn. 

P.L. 
of 
Diff. 

9436 

xvnih 

P.L. 

of 

Diff. 

XXIfa. 

P.L. 

o/ 

Dlff. 

Regulus 

W. 

40  36  48 

M48 

42  19  22 

d    2    6 

9490 

45  44  59 

9493 

Antares 

E. 

60  12  25 

M80 

58  30  58 

9486 

56  49  25 

9489 

55    7  46 

9478 

JUFITBR 

E. 

83  36  24 

Mee 

81  54  51 

9460 

80  13    9 

9473 

78  31  18 

9407 

19 

Pollux 

W. 

90  14  19 

M16 

91  57  33 

9410 

93  40  54 

9406 

95  24  22 

9401 

Saturn 

W. 

66  46    1 

1364 

68  30  28 

9358 

70  15    3 

9353 

71  59  45 

9340 

Regulus 

W. 

54  21  37 

8394 

56    5  21 

9389 

57  49  12 

9383 

59  33  11 

9378 

Anmres 

E. 

46  38  36 

9471 

44  56  42 

9470 

43  14  47 

9471 

41  32  53 

9473 

JUPITKR 

E. 

70    0    2 

9440 

68  17  24 

9434 

66  34  38 

9499 

64  51  45 

9495 

a  Aquike 

E. 

94    7  24 

8016 

92  37  31 

3009 

91    7  30 

3004 

89  37  22 

9909 

20 

Saturit 

W. 

80  44  50 

3398 

8230    9 

9394 

84  15  34 

9390 

86    1     4 

9316 

Regulus 

W. 

68  14  48 

9366 

•69  59  26 

9359 

71  44  10 

9348 

73  29    0 

9344 

Antares 

E. 

33    4  42 

SS04 

31  23  34 

9516 

29  42  43 

9531 

28    2  13 

9551 

Jupiter 

E. 

56  15  43 

9403 

54  32  12 

9300 

52  48  36 

9395 

51    4  54 

9301 

aAquiliB 

E. 

82    5  46 

9004 

80  35  26 

9997 

79    5  10 

3001 

77  34  59 

3006 

8uif 

E. 

115  59  54 

9884 

114  22  53 

9680 

112  45  46 

9675 

HI    8  38 

9071 

21 

Saturn 

W. 

94  49  55 

9300 

96  35  55 

9996 

98  22    0 

9904 

100    8    9 

9990 

Regulus 
Spica 

W. 

82  14  28 

9396 

83  59  49 

9394 

85  45  14 

9390 

87  30  44 

9317 

W. 

28  58    7 

9465 

30  40  10 

9448 

32  22  37 

9433 

34    525 

9419 

JUPITZR 

E. 

42  25    6 

9374 

40  40  54 

9371 

38  56  37 

9368 

37  12  16 

9366 

aAquiliB 

E. 

70    6  16 

30B5 

68  37  11 

3070 

67    8  25 

9087 

65  39  59 

3105 

Sun 

E. 

103    1    8 

9099 

101  23  24 

9649 

99  45  36 

9646 

98    7  43 

9643 

22 

Regulus 
SpioA 

W. 

96  19  12 

9904 

98    5    5 

9309 

99  51     1 

9300 

101  37    0 

9998 

W. 

42  43  28 

9373 

44  27  42 

9366 

46  12    5 

9360 

47  56  37 

9355 

JUPITBR 

E. 

28  29  37 

9953 

26  44  55 

9360 

25    0  11 

9350 

23  15  24 

9348 

a  Aquile 

E. 

58  24  33 

9940 

56  59  11 

3976 

55  34  31 

3317 

54  10  39 

3369 

Sun 

E. 

89  57  19 

9699 

88  19    4 

9006 

86  40  45 

9694 

85    223 

9699 

23 

Spica 

W. 

56  41    6 

9333 

58  26  17 

8331 

60  11  32 

9398 

61  56  51 

9399 

aAquilae 

E. 

47  26    5 

3074 

46    8  50 

3799 

44  53    5 

8865 

43  38  59 

3861 

Sun 

E. 

76  49  54 

9614 

75  11  18 

9613 

73  32  41 

9619 

71  54    2 

9611 

24 

Spica 

W. 

70  44  13 

9317 

72  29  48 

9317 

74  15  23 

9317 

76    0  58 

9317 

Autares 

W. 

25  27  48 

9S04 

27    8  55 

9460 

28  50  37 

9450 

30  32  48 

9441 

Sun 

E. 

63  40  37 

9610 

62    1  56 

9611 

60  23  16 

9619 

58  44  37 

9619 

25 

Spica 

W. 

84  48  46 

9391 

86  34  15 

9393 

88  19  41 

9396 

90    5    4 

9397 

Antares 

W. 

39    8  40 

9301 

40  52  28 

9386 

42  36  24 

3381 

44  20  26 

3378 

Sun 

E. 

50  31  52 

9694 

48  53  29 

9696 

47  15  10 

9699 

45  36  55 

9634 

26 

Ppica 

W. 

98  50  54 

9345 

100  35  48 

9350 

102  20  35 

9355 

104     5  14 

9369 

Antares 

W. 

53    1   14 

9375 

54  45  24 

9377 

56  29  32 

9379 

58  13  37 

3389 

Jupiter 

W. 

27  37  11 

9369 

29  21  41 

9365 

31     6    6 

3369 

32  50  25 

3374 

Sun 

E. 

37  27  14 

9660 

35  49  41 

9668 

34  12  18 

9675 

32  35    5 

3084 

27 

Spica 

W. 

112  46  17 

3394 

114  30    0 

9403 

116  13  31 

9411 

117  56  50 

3420 

Antares 

W. 

(>6  52  46 

9403 

68  36  16 

9409 

70  19  38 

9415 

72    2  51 

2429 

JUPITRR 

W. 

41  30    8 

9403 

43  13  39 

9410 

44  57    0 

2417 

46  40  11 

9494 

Sun 

E. 

24  32  21 

9744 

22  56  40 

9761 

21  21  21 

9780 

19  46  27 

2803 
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AT  QBEENWIOH  APPABENT  NOON. 

THE  SUN'S 

t 

1 

"8 

1 

1 
1 

1 

Sidereal 
Time  of 
Semi- 

Paeeing 
Mwldlmi 

Time. 

to  be 
Added  to 
Apparent 

Time. 

Dlitfiir 
IHonr. 

Apparent 
Right  Atoenilon. 

Diif.for 
1  Hour. 

Apparent 
Declination. 

Diff.  for 
IHonr. 

Semi- 
diameter. 

Frid. 

1 

22  50  25.39 

d.355 

S.   7''23  23!2 

+57  J  2 

16 

10.27 

65*40 

12  28!05 

0.500 

Sat 

s 

22  54     9.64 

9.335 

7     0  29.1 

67.38 

16 

10.03 

65.32 

12  15.78 

0.520 

SUN. 

3 

22  57  53.41 

9.315 

6  37  29.1 

57.62 

16 

9.78 

65.25 

12     3.04 

0.540 

Mon. 

4 

23     1  36.72 

9.296 

6  14  23.5 

+57.84 

16 

9.53 

65.18 

11  49.83 

0.559 

Tuee. 

5 

23     5  19.57 

9.277 

5  51   12.8 

58.04 

16 

9.28 

65.11 

11  36.16 

0.578 

Wed. 

6 

23    9     1.98 

9.259 

5  27  57.4 

58.23 

16 

9.03 

65.05 

11  22.05 

0.596 

Thur. 

7 

23  12  43.95 

9.241 

5     4  37.7 

+58.40 

16 

8.78 

65.00 

11     7.52 

0.613 

Frid. 

8 

23  16  25.53 

9.225 

4  41   14.1 

58.55 

16 

8.53 

64.95 

10  52.59 

0.629 

Sat 

9 

23  20    6.74 

9.209 

4  17  47.0 

58.69 

16 

8.27 

64.90 

10  37.28 

0.645 

SUN. 

10 

23  23  47.58 

9.194 

3  54  16.8 

+58.81 

16 

8  01 

64.85 

10  21.61 

0.660 

Mon. 

11 

23  27  28.07 

9.180 

3  30  43.9 

58.92 

16 

7.75 

64.81 

10     5.59 

0.674 

Tues. 

12 

23  31     8.23 

9.167 

3    7     8.6 

59.00 

16 

7.49 

64.76 

9  49.24 

0.687 

Wed. 

13 

23  34  48.09 

9.155 

2  43  31.3 

+59.08 

16 

7.23 

64.72 

9  32.59 

0.699 

Thur. 

14 

23  38  27.68 

9.144 

2  19  52.4 

59.15 

16 

6.97 

64.68 

9  15.67 

0.710 

Frid. 

15 

23  42    7.01 

9.134 

1  56  12.2 

59.20 

16 

6.70 

64.65 

8  58.50 

0.720 

Sat. 

16 

23  45  46.11 

9.125 

1  32  31.1 

+59.23 

16 

6.43 

64.62 

8  41.10 

0.729 

SUN, 

17 

23  49  25.01 

9.117 

1     8  49.5 

59.24 

16 

6.16 

64.59 

8  23.49 

0.737 

Mon. 

18 

23  53    3.73 

9.110 

0  45     7.7 

59.24 

16 

5.89 

64.56 

8     5.70 

0.744 

Tues. 

19 

23  56  42.29 

9.104 

S.   0  21  25.9 

+59.23 

16 

5.61 

64.54 

7  47.76 

0.750 

Wed. 

20 

0    0  20.71 

9.099 

N.  0     2  15.4 

59.21 

16 

5.33 

64.52 

7  29.68 

0.755 

Thur. 

21 

0     3  59.02 

9.095 

0  25  55.9 

59.17 

16 

5.05 

64.50 

7  11.50 

0.759 

Frid. 

22 

0    7  37.26 

9.09-2 

0  49  35.3 

+59.11 

16 

4.77 

64.49 

6  53.23 

0.762 

Sat 

23 

0  IJ   15.43 

9.089 

1   13  13.2 

59.04 

16 

4.49 

64.48 

6  34.90 

0.765 

SUN. 

24 

0  14  53.55 

9.088 

1  36  49.3 

58.96 

16 

4.21 

64.47 

6  16.51 

0.766 

Mon. 

25 

0  18  31.64 

9.087 

2     0  23.2 

+58.87 

16 

3.92 

64.47 

5  58.10 

0.767 

Tues. 

26 

0  22     9.73 

9.087 

2  23  54.7 

58.76 

16 

3.64 

64.47 

5  39.69 

0.767 

Wed. 

27 

0  25  47.84 

9.088 

2  47  23.3 

58.63 

16 

3.36 

64.47 

5  21.29 

0.766 

Thur. 

28 

0  29  25.98 

9.090 

3  10  48.6 

+58.48 

16 

3.08 

64.47 

5    2.92 

0.764 

Frid. 

29 

0  33     4.17 

9.092 

3  34  10.2 

58.32 

16 

2.79 

64  47 

4  44.61 

0.762 

Sat 

30 

0  36  42.43 

9.095 

3  57  27.9 

58.14 

16 

2.51 

64.48 

4  26.38 

0.759 

SUN. 

31 

0  40  20.78 

9  099 

4  20  41.3 

57.95 

16 

2.23 

61.49 

4     8.23 

0.755 

Mon. 

32 

0  43  59.22 

9.104 

aidiometc 
to  the  ho 
>reaeing. 

N.  4  43  50.1 

+57.75 

16 

abtrac 
Lioates 

1.95 

61.51 

3  50.16 

0.750 

NoTR^The  mean  time  of  sen 
The  sign  +  preflzed 
north  deoUnatioos,  in< 

r  paaaing  may  be  fo 
nrly  change  of  dedi 

nnd  by  8 
nation  in^ 

that  BO 

Sfromlh 
uth  deotii 

e  sidereal  tim< 
latione  are  deoi 

reaaing; 

n. 
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AT  OBBBNWIOH  MEA3X  KOON. 

THE  SUN'S 

t 

1 

1 

1 
1 

BqnattoDor 

Time, 

to  be 

Sabtraoted 

from 
Hi»an  Time. 

DiiEfor 
IHoor. 

Sidereal 

Time. 

or 

Right  Aeoension 

of 

MemSui. 

Slsht  AaeoidoD. 

Diftfor 
IHoar. 

▲ppeioit 
DeoUmition. 

Diftfor 
iHonr. 

Frid. 

1 

h     m      > 
22  50  23.44 

9.356 

S.    7  23'35!2 

+57.13 

12  28*15 

o'500 

h     m       s 

22  37  55.29 

Sat 

2 

22  54    7.73 

9.336 

7     0  40.9 

57.39 

12  15.88 

0.580 

22  41  51.85 

SUN. 

3 

22  67  51.64 

9.316 

6  37  40.6 

57.63 

12    3.14 

0.540 

22  45  48.40 

Mon. 

4 

23     1  84.88 

9.S97 

6  14  34.8 

+57.85 

11  49.93 

0.559 

22  49  44.96 

Tues. 

5 

23    5  17.77 

9.27H 

5  51  24.0 

58.05 

11  36.27 

0.578 

22  53  41.50 

Wed. 

6 

23    9    0.22 

9.960 

5  28    8.4 

58.84 

11  22.16 

0.596 

22  57  38.06 

Thur. 

7 

23  12  42^25 

9.343 

6    4  48.5 

+58.41 

11     7.63 

0.613 

23     1  34.62 

Frid. 

8 

23  16  23.87 

9.827 

4  41  24.7 

58.56 

10  52.70 

0.689 

23    5  31.17 

Sat. 

9 

23  20    5.11 

9.811 

4  17  57.4 

58.70 

10  37.39 

0.645 

23    9  27.72 

SUN. 

10 

23  23  45.99 

9.196 

3  54  27.0 

+58.88 

10  21.72 

0.660 

23  13  24.27 

Moa. 

11 

23  27  26.52 

9.188 

3  30  53.8 

58.93 

10    5.70 

0.674 

23  17  20.82 

Tues. 

12 

23  31     6.72 

9.169 

3    7  18.2 

59.01 

9  49.35 

0.687 

23  21   17.37 

Wed. 

IS 

23  34  46.63 

9.157 

2  43  40.7 

+59.09 

9  32.70 

0.699 

23  26  13.93 

Thur. 

14 

23  38  26.26 

9.146 

2  20     1.6 

59.16 

9  15.78 

0.710 

23  29  10.48 

Frid. 

15 

23  42     5.64 

9.136 

1  56  21.1 

59.81 

8  58.61 

0.780 

23  33    7.03 

Sat. 

16 

23  45  44.79 

9.187 

1  32  39.7 

+59.84 

8  41.20 

0.789 

23  37    3.59 

SUN. 

17 

23  49  23.78 

9.119 

1     8  57.8 

59.85 

8  23.59 

0.737 

23  41    0.14 

Mon. 

18 

23  63    2.49 

9.118 

0  45  15.7 

59.86 

8    5.80 

0.744 

23  44  56.69 

Tues. 

19 

23  56  41.10 

9.106 

S.    0  21  33.6 

+59.84 

7  47.86 

0.750 

23  48  53.24 

Wed. 

20 

0    0  19.57 

9.101 

N.    0    2    8.0 

59.88 

7  29.78 

0.755 

23  52  49.79 

Thur. 

21 

0    3  57.93 

9.097 

0  25  48.8 

59.18 

7  11.59 

0.759 

23  56  46.34 

Frid. 

22 

0    7  36.21 

9.094 

0  49  28.5 

+59.18 

6  53.32 

0.768 

0    0  42.89 

Sat. 

23 

0  11  14.43 

9.091 

1   13    6.7 

59.05 

6  34.98 

0.765 

0    4  39.45 

SUN. 

24 

0  14  ^.60 

9.090 

1  36  43.1 

58.97 

6  16.59 

0.766 

0    8  36.01 

Mod. 

25 

0  18  30.74 

9.089 

2    0  17.3 

+58.88 

5  58.18 

0.767 

0  12  32.56 

Tues. 

26 

0  22    6.88 

9.089 

2  23  49.1 

58.77 

5  39.77 

0.767 

0  16  29.11 

Wed. 

27 

0  25  47.03 

9.090 

2  47  18.0 

58.64 

5  21.37 

0.766 

0  20  25.66 

Thur. 

28 

0  29  26.21 

9.098 

3  10  43.6 

+58.49 

5    2.99 

0.764 

0  24  22.22 

Frid. 

29 

0  33     3.45 

9.094 

3  34     5.6 

58.33 

4  44.68 

0.768 

0  28  18.77 

Sat. 

30 

0  36  41.76 

9.097 

3  57  23.6 

58.15 

4  26.44 

0.759 

0  32  15.32 

SUN. 

31 

0  40  20.15 

9.101 

4  20  37.3 

57.96 

4     8.28 

0.756 

0  36  11.87 

Mon. 

32 

0  43  58.63 

9.106 

N.    4  43  46.4 

+57.76 

3  50.21 

0.750 

0  40    8.42 

iroTB.— The 
The 
tni 

■Ikh  +  prefixed  to  t 
leereaalng;  north  di 

MUi  noon  n 
lie  hourly 

nay  be  aseumed  the  same  m  thi 
change  of  deolinfttion  indioatei 
1,  inoreaaing. 

ftt  for  apparent  i 
1  that  south  decl 

loon. 
inations 

Dift  for  1  Hoar, 
+  9'.a'>65. 
(Table  HI.) 
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AT  GREENWICH  MEAN  NOON. 
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10 
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THE  SUN'S 


TBXXB  LOKGITUDB. 


341  8  34.4 

342  8  44.1 

343  8  52.0 

344  8  57.9 

345  9     1.8 

346  9     3.6 

347  9    3.3 

348  9    0.8 

349  8  56.0 

350  8  49.0 

351  8  39.8 

352  8  28.3 

353  8  14.6 

354  7  58.8 

355  7  40.9 

356  7  20.9 

357  6  58.8 

358  6  34.7 

359  6     8.7 

0  5  40.8 

1  5  11.1 

2  4  30.6 

3  4    6.3 

4  3  31.3 

5  2  54.5 

6  2  15.9 

7  1  35.5 

8  0  53.3 

9  0    9.2 
9  59  23.2 

10  58  35.3 


8  41.9 
8  51.5 

8  59.3 

9  5.1 

9  8.9 
9  10.6 

9  10.2 
9  7.6 
9    2.7 

8  55.6 
8  46.3 
8  34.8 

8  21.0 
8  5.1 
7  47.1 

7  27.0 
7  4.8 
6  40.6 

6  14.5 
5  46.5 
5  16.8 

4  45.2 
4  11.8 
3  36.7 

2  59.8 
2  21.1 
1  40.6 

0  58.3 

0  14.1 

59  28.0 

58  40.0 


11  57  45.3     57  50.0     147.87 


DUE  for 
IHonr. 


50.44 
60.37 
50.39 

50.21 
50.12 
50.03 

49.94 
49.85 
49.75 

49.66 
49.57 
49.48 

49.39 
49.30 
49.21 

49.12 
49.04 
48.96 

48.88 
48.80 
48.72 

48.65 

48.58 
48.51 

48.43 
48.36 

48.28 

48.21 
48.13 
48.05 
47.96 


I1A.TITUDB. 


-0.39 
0.47 
0.53 

-0.56 
0.56 
0.54 

-0.48 
0.39 
0.28 

-0.16 
-0.03 
+  0.10 

+  0.23 
0.34 
0.44 

+  0.52 
0.57 
0.59 

+  0.57 
0.52 
0.45 

+  0.36 

0.25 

+  0.12 

—  0.01 
0.14 
0.26 

—  0.37 
0.46 
0.53 
0.57 


Logaritlm 

of  the 

BadioB  Yeotor 

of  the 

Barth. 


9.9962844 
9.9963950 
9.9965060 

9.9966174 
9.9967293 
9.9968416 

9.9969543 
9.9970676 
9.9971816 

9.9972964 
9.9974120 
9.9975286 

9.9976463 
9.9977651 
9.9978850 

9.9980059 
9.9981280 
9.9982513 

9.9983756 
9.9985008 
9.9986268 

9.9987534 
9.9988806 
9.9990083 

9.9991362 
9.9992639 
9.9993915 

9.9995189 
9.9996460 
9.9997726 
9.9998986 


DiAfbr 
IHour. 


-H6.0 
46.1 
46.3 

+46.5 
46.7 
46.9 

447.1 
47.4 
47.7 

+48.0 
48.4 
48.8 

+49.3. 
49.7 
50.2 

+50.6 
51.1 
51.5 

+51.9^ 
52.3' 
52.6 

+52.9 
53.1 
53.2 

+53.2 
53.2 
53.1 

+53.0 
52.9 
52.7 
52.4 


—  0.58     0.0000240      +52.1 


Meui  Time 

of 

SiderMl  Noon. 


1  21  51.26 
1  17  55.35 
1  13  59.44 

1  10  3.53 
1  6  7.63 
1     2  11.72 

0  58  15.81 
0  54  19.91 
0  50  24.00 

0  46  28.09 
0  42  ^.18 
0  38  36.27 

0  34  40.37 
0  30  44.46 
0  26  48,55 

0  22  52.64 
0  18  56.74 
0  15     0.84 

0  11     4.93 

0  7    9.03 

S    0  3  13.13 

^23  59  17.22 

23  55  21.31 
23  51  25.40 
23  47  29.49 

23  43  33.58 
23  39  37.67 
23  35  41.76 

23  31  45.86 
23  27  49.95 
23  23  54.04 
23  19  58.14 

23  16  2.24 


UTonL— The  nnmben  in  oolimm  X  correspond  to  the  trae  equinox  of  the  date;  in  oolnnin  X\  to 
the  maaiL  eqninox  of  January  (H.O. 


Biff,  for  1  Honr, 
—  9«.8296. 
(Tahle  II.) 


IV. 
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GRBBMWICH  MEAN  TIME. 

1 

THE  MOON'S 

1 

1 

1 
2 
3 

SKMIDIAHBTBB. 

HOBIZONTAL 

PATIAT.LAX. 

UPPER  TBANSIT. 

AGE. 

Noon. 

UMtnlght. 

Noon. 

Diff.  for 
1  Hoor. 

Midnight. 

Diff.  for 
1  Hour. 

Meridian  of 
Green  wioh. 

Diff.  for 
1  Honr. 

Noon. 

15  49.1 
15  39.3 
15  28.8 

/             // 

15  44.4 
15  34.1 
15  23.4 

57  56.5 
57  20.6 
56  41.8 

// 
-1.40 

1.57 

1.63 

57  39.1 
57     1.4 
56  22.2 

// 
-1.50 

1.62 

1.62 

h       m 
6 

0  47.7 

1  34.6 

m 

2.00 
1.91 

d 

29.1 
0.6 
1.6 

4 
5 
6 

15  18.2 
15    8.3 
14  59.9 

15  13.1 
15     3.9 
14  56.5 

56     2.9 
55  26.7 
54  55.8 

-1.58 
1.41 
1.14 

55  44  3 
55  10.4 
54  43.1 

-1.51 
1.29 
0.97 

2  19.7 

3  3.8 
3  47.8 

1.86 
1.83 
1.84 

2.6 
3.6 
4.6 

7 
8 
9 

14  53.6 
14  49.7 
14  48.6 

14  51.3 
14  48.8 
14  49.1 

54  32.5 
54   18.3 
54  14.2 

-0.79 
-0.38 
+0.05 

54  24.2 
54  14.9 
54  16.1 

-0.59 
-0.17 
+0.27 

4  32.2 

5  17.6 

6  4.4 

1.87 
1.92 
1.98 

5.6 
6.6 
7.6 

10 
11 
12 

14  50.3 

14  54.9 

15  2.0 

14  52.3 

14  58.1 

15  6.4 

54  20.6 

54  37.3 

55  3.5 

+0.49 
0.90 
1.26 

54  27.7 

54  49.3 

55  19.6 

+0.70 
1.09 
1.42 

6  52.6 

7  42.1 

8  32.3 

2.04 
2.08 
2.10 

8.6 

9.6 

10.6 

13 
14 
15 

15  11.3 
15  22.0 
15  38.6 

15  16.5 
15  27.8 
15  39.4 

55  37.5 

56  17.1 
56  59.6 

+  1.55 
1.73 

1.78 

55  56.8 

56  38.2 

57  21.0 

+1.65 
1.77 
1.76 

9  22.8 

10  13.0 

11  2.8 

2.10 
2.08 
2.06 

11.6 
12.6 
13.6 

16 
17 
18 

15  45.1 

15  55.6 

16  4.3 

15  50.5 

16  0.2 

16     7.8 

57  41.8 

58  20.3 
58  52.2 

+1.70 
1.48 
1.16 

58     1.7 

58  37.2 

59  5.1 

+1.61 
1.33 
0.98 

11  52.2 

12  41.6 
18  31.4 

2.05 
2.06 
2.10 

14.6 
15.6 
16.6 

19 
20 
21 

16  10.7 
16  14.5 
16  15.7 

16  12.9 
16  15.4 
16  15.5 

59  15.7 
59  29.6 
59  34.2 

+0.78 

0.38 

+0.01 

59  23.8 
59  33.0 
59  33.3 

+0.58 
+0.19 
-0.16 

14  22.5 

15  15.5 

16  10.7 

2.17 
2.25 
2.35 

17.6 
18.6 
19.6 

22 
23 
24 

16  14.7 
16  11.9 
16    7.8 

16  13.5 
16  10.0 
16     5.3 

59  30.6 
59  20.3 
59     5.0 

-0.30 
0.54 
0.73 

59  26.2 
59  13.2 
58  55.9 

-0.43 
0.64 
0.79 

17  8.1 

18  7.0 

19  6.0 

2.43 
2.47 
2.44 

20.6 
21.6 
22.6 

25 
26 
27 

16    2.6 
15  56.6 
15  49.9 

15  59.7 
15  53.3 
15  46.4 

58  46.0 
58  24.0 
57  59.5 

-0.86 
0.97 
1.07 

58  35.3 
58  12.0 
57  46.4 

-0.92 
1.02 
1.11 

20     3.8 

20  59.1 

21  51.4 

2.36 
2.24 
2.11 

23.6 
24.6 
25.6 

28 
29 
30 
31 

(   15  42.7 
15  34.8 
15  26.6 
15  18.2 

15  38.8 
15  30.8 
15  22.4 
15  14.1 

57  32.8 
57     4.1 
56  33.9 
56     3.1 

-1.16 
1.23 
1.28 
1.28 

57  18.7 
56  49.2 
56  18.5 
55  47.9 

-1.20 
1.26 
1.28 
1.26 

22  40.8 

23  27.8 

6 
0  13.0 

2.00 
1.91 

1.86 

26.6 

27.6 

28.6 

0.0 

32 

15  10.0 

15    6.1 

55  33.0 

-1.22 

55  18.7 

-1.16 

0  57.3 

1.83 

1.0 
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QBBBl^WIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

«o. — 

DUE  for 
IMbinto. 

BeeliaAtioii. 

Diftfor 
iMinnto. 

Sour. 

Bii^tAsoenston. 

DUE  for 
IMiniEte. 

DeoUiiatioii. 

DifUfln- 
IMinnto. 

F 

EIDAl 

I    1. 

SUNDAY  3. 

h    m      8 

■ 

O        t         n 

// 

h    m      ■ 

8 

O         /            // 

,, 

0 

22  36  13.28 

9.3139 

S.12  45  50.9 

10.710 

0 

0  17  28.45 

9U»11 

S.  3  24  51.6 

19.904 

1 

22  38  25.97 

9.9090 

12  35    6.5 

10.771 

1 

0  19  29.63 

9.0189 

3  12  39.3 

19.907 

2 

22  40  38.36 

9.9041 

12  24  18.4 

10.831 

2 

0  21  30.64 

9U>164 

3    0  26.8 

19.210 

3 

22  42  50.46 

9.1999 

12  13  26.8 

10.888 

3 

0  23  31.48 

9U)I96 

2  48  14.1 

19.919 

4 

22  45    2.27 

9.1945 

12    2  31.8 

10.945 

4 

0  25  32.15 

9.0098 

2  36    1.4 

19.919 

5 

22  47  13.80 

9.1897 

11  51  ,33.4 

11.000 

5 

0  27  32.65 

9.0070 

2  23  4a7 

19J211 

6 

22  49  25.04 

9.1860 

11  40  31.8 

11.053 

6 

0  29  32.99 

9.0044 

2  11  36.1 

19.909 

7 

22  51  36.00 

9.1803 

1 1  29  27.0 

11.106 

7 

0  31  33.18 

9.0019 

1  59  23.6 

19.907 

8 

22  53  46.68 

9.1756 

11  18  19.1 

11.157 

8 

0  33  33.22 

1.0993 

1  47  11.3 

19.203 

9 

22  55  57.07 

9.1709 

11     7    8.2 

11.207 

9 

0  35  33.10 

1.9968 

1  34  59.3 

19.198 

10 

22  58    7.19 

9.1663 

10  55  54.3 

11.256 

10 

0  37  32.84 

1.9045 

1  22  47.5 

19.103 

11 

23    0  17.03 

9.1617 

10  44  37.5 

11.303 

11 

0  39  32.44 

1.9099 

1  10  36.1 

19.187 

12 

23    2  26.59 

9.1571 

10  as  18.0 

11.348 

12 

0  41  31.90 

1.9809 

0  58  25.1 

19.179 

13 

23    4  35.88 

9.1596 

10  21  55.8 

11.393 

13 

0  43  31.22 

1.0876 

0  46  14.6 

19.171 

14 

23    6  44.90 

9.1489 

10  10  30.9 

11.437 

14 

0  45  30.41 

1.9653 

0  34    4.6 

13.168 

15 

23    8  53.66 

9.1437 

9  59    3.4 

11.479 

15 

0  47  29.46 

1.0831 

0  21  55.1 

13.153 

16 

23  11    2.15 

9.1303 

9  47  3a4 

11.590 

16 

0  49  28.38 

1J)810 

S.  0    9  46.3 

19.141 

17 

23  13  10.38 

9.1349 

9  36    1.0 

11.550 

17 

0  51  27.18 

1.0790 

N.  0    2  21.8 

19.199 

18 

23  15  18.34 

9.1306 

9  24  26.3 

11.597 

18 

0  53  25.86 

1.0T70 

0  14  29.2 

19.117 

19 

23  17  26.04 

9.1968 

9  12  49.3 

11.635 

19 

0  55  24.42 

1.0750 

0  26  35.8 

19.103 

20 

23  19  a3.49 

9.1990 

9    1   10.1 

11.671 

20 

0  57  22.86 

1.0731 

0  38  41.5 

19.088 

21 

23  21  40.68 

9.1178 

8  49  28.8 

11.705 

21 

0  59  21.19 

1.0713 

0  50  46.4 

19.073 

22 

23  23  47.62 

9.1136 

8  37  45.5 

11.738 

22 

1     1  19.41 

1.0685 

1     2  50.3 

19.057 

23 

23  25  54.31 

8A' 

9.1096 

ruuDi 

S.  8  26    0.2 
kY  2. 

11.771 

23 

1     3  17.53 
M 

1.0677 

ONDA 

N.  1  14  53.2 
Y  4. 

19.099 

0 

23  28    0.76 

9.1054 

S.  8  14  13.0 

11.809 

0 

1    5  15.54 

1.9660 

N.  1  26  55.0 

19.091 

1 

23  30    6.96 

9.1013 

8    2  24.0 

11.839 

1 

1    7  13.45 

1.96«l 

1  38  55.7 

13.003 

2 

23  32  12.92 

9.0973 

7  50  33.2 

11.861 

2 

1     9  11.27 

1.0698 

1  50  55.3 

11.084 

3 

23  34  18.64 

9.0933 

7  38  40.7 

11.888 

3 

1  11    8.99 

1.0619 

2    2  53.8 

11.064 

4 

23  36  24.12 

9.0694 

7  26  46.6 

11.914 

4 

1  13    6.62 

i.osoe 

2  14  51.0 

11.049 

5 

23  38  29.37 

3.0856 

7  14  51.0 

11.939 

5 

1  15    4.17 

1.0584 

2  26  46.8 

11.010 

6 

23  40  34.'^9 

2.0817 

7    2  53.9 

11.963 

6 

1  17    i.m 

1.0570 

2  38  41.3 

11.806 

7 

23  42  39.18 

9.0779 

6  50  55.4 

11.986 

7 

1  18  59.01 

1.0557 

2  50  34.4 

11.OT3 

8 

23  44  43.74 

2.0742 

6  38  55.6 

19.007 

8 

1  20  56.31 

1.0544 

3    2  26.1 

11.840 

9 

23  46  48.08 

2.0705 

6  26  54.5 

12.038 

9 

1  22  53.54 

1.0539 

3  14  16.3 

11.894 

10 

23  48  52.20 

2.0669 

6  14  52.2 

12.047 

10 

1  24  50.69 

1. 9590 

3  26    5.0 

11.798 

11 

23  50  56.11 

2.0633 

6    2  48.8 

12.066 

11 

1  26  47.78 

1.9500 

3  37  52.1 

11.771 

12 

23  52  59.80 

2.0597 

5  50  44.3 

19.083 

12 

1  28  44.80 

1.0408 

3  49  37.5 

11.744 

13 

23  55    3.28 

2.a'^ 

5  ;38  38.8 

19.009 

13 

1  30  41.76 

1.0488 

4     1  21.3 

11.716 

14 

23  57    6.55 

2.0528 

5  26  32.4 

12.114 

14 

1  32  38.66 

1.0478 

4  13    3.4 

11.687 

15 

23  59    9.62 

2.0494 

5  14  25.1 

12.138 

15 

1  34  35.50 

1.0460 

4  24  43.7 

11.657 

16 

0    1   12.48 

2.0460 

5    2  17.0 

13.141 

16 

1  36  32.29 

1.0461 

4  36  22.2 

11.696 

17 

0    3  15.14 

2.0427 

4  50    8.2 

12.159 

17 

1  38  89.03 

1.9453 

4  47  58.8 

11.504 

18 

0    5  17.61 

2.0395 

4  37  58.8 

13.163 

18 

1  40  25.72 

1.9446 

4  59  33.5 

11.568 

19 

0    7  19.88 

2.0363 

4  25  48.8 

12.179 

19 

1  42  22.:17 

1.9438 

5  11    6.3 

11.530 

20 

0    9  21.96 

2.0:i32 

4  13  38.2 

19.181 

20 

1  44  18.98 

1.0439 

5  22  37.3 

11.407 

21 

0  11  23.86 

2.0301 

4     1  27.1 

12.188 

21 

1  46  15..55 

1.9425 

5  34    5.9 

11.463 

22 

0  13  25.57 

2.0970 

3  49  15.6 

12.195 

22 

1  48  12.08 

1.9419 

5  45  32.6 

11.498 

23 

0  15  27.10 

2.0940 

3  37    3.7 

12.200 

23 

1  50    8.58 

1.9414 

5  56  57.2 

11.393 

L24 

0  17  28.45 

9.0911 

S.  3  24  51.6 

13.'>04 

24 

1  5'a    5.05 

1.9409 

N.  6    8  19.7 

11.357 

VI. 
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GEBBITWIOH  MBAK  TIMB. 

- 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RightAMMoaioii. 

Diftfor 
1  Minute. 

Dilffor 
iMinote 

Hour. 

RlghtAsoension. 

DiiCllDr 
IMinnto. 

Iliftfor 
1  Minute. 

Tl 

JBSD^ 

lT  6. 

THUESDAY  7. 

h    m      8 

• 

O           1          1$ 

// 

h    m      B 

• 

N.14  19  24.7 

0 

1  52    5.05 

1.M09 

N.  6    8  19.7 

ILJ57 

0 

3  25  3a82 

1.9687 

8l875 

1 

1  54     1^ 

IJMK 

6  19  40.0 

11.318 

1 

3  27  32.05 

1.0713 

14  28  15.2 

8.608 

2 

1  55  57.91 

1.M09 

6  30  58.0 

11.381 

2 

3  29  30.38 

1.8798 

14  37    1.7 

8.749 

3 

1  57  54.31 

1.0S99 

6  42  13.7 

11.943 

3 

3  31  28.80 

1.8744 

14  45  44.2 

8.675 

4 

1  59  50.69 

1.0396 

6  53  27.1 

11.904 

4 

3  33  27.31 

1.9780 

14  54  22.7 

6.606 

5 

2     I  47.06 

1.8383 

7    4  38.2 

11.165 

5 

3  35  25.92 

1.8777 

15    2  57.2 

8.541 

6 

2    3  43.41 

1.9391 

7  15  46.9 

11.184 

6 

3  37  24.63 

1.9793 

15  11  27.6 

8.472 

7 

2    5  39.75 

1.8380 

7  26  53.1 

11.083 

7 

3  39  23.44 

1.9810 

15  19  53.8 

8.409 

8 

2    7  36.09 

1.8388 

7  37  56.8 

11.041 

8 

3  41  22.35 

1.9898 

15  28  15.8 

8.333 

9 

2    9  32.42 

1.8388 

7  48  58.0 
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THE  MOON'S  BIGHT  AfiCENBION  AND  DECLINATION. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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21 

17  21  17.93 

9.5080 

20  50  41.0 

5.15t} 

21 

19  22  30.30 

9.5074 

22  11  19.5 

1.830 

22 

17  23  48.47 

9.5100 

20  55  46.0 

5.013 

22 

19  25    0.68 

9.5069 

22    9  25.4 

1.973 

23 

17  26  19.13 

9.5119 

21     0  42.6 

4.873 

23 

19  27  30.93 

9.5090 

22    7  22.7 

9.116 

24 

17  28  49.90 

9.5137 

S.21     5  30.8 

4.733 

24 

19  30     1.03 

9Ji004 

S.22    5  11.5 

9.958 
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XI. 


OKBElSrWIOH  MBAfT  TIME. 

THE  MOON'S  RIGHT  AflOBlCSION  Aim  DECLINATION. 

Honr. 

SlghftAmiiriaii. 

Biftlknr 
IMbiate. 

DediDfttkm. 

Difllfbr 
1  Minute. 

Soar. 

IMiirate. 

Diftfor 
llffinata. 

M< 

JNDAl 

I  25. 

WEDITRRnAT  27. 

h     m  .   ■ 

B 

Off* 

// 

h    m     B 

■ 

S.17  47  27.8 

n 

0 

19  30    1.03 

3.9004 

S.22    5  11.5 

9.958 

0 

21  25  59.00 

9.3190 

8.194 

1 

19  32  30.98 

9.4970 

22    2  51.8 

9.309 

] 

21  28  17.63 

93»1 

17  39  17.4 

8.999 

2 

19  35    0.78 

8.4854 

22    0  23.6 

9JM0 

2 

21  30  35.97 

9.3033 

17  31     1.2 

8.318 

3 

19  37  30.43 

9.4098 

21  57  47.0 

QJB&} 

3 

21  :)2  54.03 

9.9066 

17  22  39.2 

8.413 

4 

19  39  59.92 

9.4001 

21  55    2.0 

9.819 

4 

21  35  11.80 

9.9038 

17  14  11.6 

8.507 

5 

19  42  2^).24 

9.4839 

21  52    8.7 

9.958 

5 

21  37  29.29 

9.9601 

17    5  38.4 

8.599 

6 

19  44  58.38 

9.48« 

21  49    7.0 

3.097 

6 

21  39  46.49 

9J»43 

16  56  59.7 

&691 

7 

19  47  27.35 

9.4813 

21  45  57.0 

3.935 

7 

21  42    3  40 

9.9795 

16  48  15.5 

8.781 

8 

19  49  56.14 

9.4783 

21  42  38.8 

3.379 

8 

21  44  20.03 

9.9747 

.  16  39  26.0 

8.869 

9 

19  52  24.75 

9.4759 

21  39  12.4 

3.508 

9 

21  46  36.37 

9.9090 

16  30  31i2 

8.057 

10 

19  54  53.17 

9.4790 

21  35  37.8 

3.644 

10 

21  48  52.42 

9.9058 

16  21  31.1 

0.044 

U 

19  57  21.39 

9.4687 

21  31  5.5.1 

3.779 

11 

21  51     8.19 

9.9604 

16  12  25.9 

9.190 

12 

19  59  49.41 

9.4653 

21  28    4.3 

3.913 

12 

21  .53  23.67 

9J9556 

16    3  15.6 

0.913 

13 

20    2  17.23 

9.4690 

21  24    5.5 

4.047 

13 

21  ,55  38.86 

9.9508 

15  54    0.3 

9.996 

14 

20    4  44.85 

9.4586 

21  19  58.7 

4.179 

14 

21  57  53.77 

9.9461 

15  44  40.1 

9.378 

15 

20    7  12.26 

9.4550 

21  15  44.0 

4.311 

15 

22    0    8.40 

9.9414 

15  35  14.9 

0.460 

16 

20    9  39.45 

9.4514 

21  11  21.4 

4.449 

16 

22    2  22.74 

9.9367 

15  25  44.9 

9.539 

17 

20  12    6.43 

9.4478 

21     6  50.9 

4.573 

17 

22    4  3().80 

9.9390 

15  16  10.2 

9.617 

18 

20  14  33.19 

9.4441 

21     2  12.6 

4.709 

18 

22    6  50.58 

9.9979 

15    6  30.9 

9.604 

19 

20  \6  .59.72 

9.4408 

20  57  26.6 

4.830 

19 

22    9    4.07 

9.9995 

14  56  47.0 

0.770 

20 

20  19  26.03 

9.4306 

20  52  33.0 

4.958 

20 

22  11  17.28 

9.9170 

14  46  58.5 

0.645 

21 

20  21  52.10 

9.4395 

20  47  31.7 

5^85 

21 

22  13  30.22 

9.9133 

14  37    5.6 

9.918 

22 

20  24  17.93 

9.4986 

20  42  22.8 

5.911 

22 

22  15  42.88 

9J087 

14  27    8.4 

9.090 

23 

20  26  43.53 
TU 

9.4947 

ESDA 

S.20  37    6.4 
Y  26. 

6.335 

23 

22  17  55J^ 
THX 

9.9040 

JB&DA 

S.14  17    6.8 
lY  28. 

10.009 

0 

20  29    8.89 

9.4906 

8.20  31  42.6 

5.458 

0 

22  20    7.36 

9.1004 

S.14    7    1.0 

10.131 

1 

20  31  34.00 

9.4165 

20  26  11.4 

6.589 

1 

22  22  19.19 

9.1948 

13  56  51.1 

10.199 

2 

20  33  58.87 

9.4194 

20  20  32.8 

5.705 

2 

22  24  30.75 

9.1009 

13  46  37.1 

10367 

3 

20  36  23.49 

9.4089 

20  14  46.8 

5.897 

3 

22  26  42.03 

9.1857 

13  36  19.1 

10.333 

4 

20  38  47.85 

9.4039 

20    8  53.6 

5.946 

4 

22  28  53.04 

9.1813 

13  25  57.1 

10.398 

5 

20  41   11.96 

9.3097 

20    2  53.3 

6.064 

5 

22  31     3.79 

9.1760 

13  15  31.3 

10.469 

6 

20  43  35.82 

9.3055 

19  56  45.9 

6.189 

6 

22  33  14.27 

9.1795 

13    5     1.7 

10.594 

7 

20  45  59.42 

9.3811 

19  50  31.4 

6.300 

7 

22  35  24.49 

9.1681 

12  54  28.4 

10.586 

8 

20  48  22.75 

9.3867 

19  44    9.9 

6.416 

8 

22  37  34.44 

9.1636 

12  43  51.4 

10.647 

9 

20  50  45.82 

9.3899 

19  37  41.5 

6.530 

9 

22  39  44.12 

9.1509 

12  33  10.8 

10.706 

10 

20  53    8.62 

9.3777 

19  31    6.3 

6.644 

10 

22  41  53.54 

9.1549 

12  22  26.7 

10.763 

11 

20  55  31.15 

9.3733 

19  24  24.2 

6.757 

11 

22  44    2.71 

9.1507 

12  11  a9.2 

10.890 

12 

20  57  53.42 

9.3689 

19  17  35.4 

6.668 

12 

22  46  11.62 

9.1464 

12    0  48.3 

10.876 

13 

21     0  15.42 

9.3643 

19  10  39.9 

6.080 

13 

22  48  20.28 

9.1491 

11  49  54.1 

10.930 

14 

21     2  37.14 

9.3607 

19    3  37.8 

7.089 

14 

22  50  28.68 

9.1379 

11  38  5a7 

10.089 

15 

21     4  58.58 

9.3551 

18  56  29.2 

7.198 

15 

22  .52  30.83 

9.1338 

11  27  ,56.2 

11.034 

16 

21    7  19.75 

9.3505 

18  49  14.1 

7.306 

16 

22  54  44.74 

9.1907 

11  16  52.6 

ium 

17 

21    9  40.64 

9.3458 

18  41  52.5 

7.413 

17 

22  56  52.40 

9.1956 

11     5  45.9 

11.137 

18 

21  12     1.25 

9.3419 

18  34  24.6 

7.518 

18 

22  58  59.81 

9.1915 

10  54  36.2 

11.185 

19 

21  14  21.58 

9.3365 

18  26  50.4 

7.699 

19 

23     1     6.98 

9.1175 

10  43  23.7 

11J939 

20 

21  16  41.63 

9.3318 

18  19  10.0 

7.794 

20 

23    3  13.91 

9.1135 

10  32    8.4 

11.978 

21 

21  19    1.40 

9.3971 

16  11  23.5 

7.826 

21 

23    5  20.60 

9.1096 

10  20  50.4 

11.393 

22 

21  21  20.88 

9.3994 

18    3  30.9 

7.997 

22 

23    7  27.06 

9.1057 

10    9  29.7 

11.367 

23 

21  23  40.08 

9.3177 

17  .55  32.3 

8.096 

23 

23    9  33.29 

9.1019 

9  58    6.4 

11.409 

24 

21  25  59.00 

9.3199 

S.17  47  27.8 

8.194 

24 

23  11  39.29 

9.0981 

S.  9  46  40.6 

11.451 

XII. 
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GEBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAjMMmdon. 

DUE  for 
lUfiniite. 

Diftfor 
IMinate. 

Hour. 

RigbtAaoension. 

DiiCfor 
1  Minute. 

I>eoll]MtiOB. 

Dlitfor 
IMinate. 

F] 

91DA1 

:  29. 

SUNDAY  31. 

b     m      ■ 

• 

0         /'        n 

„ 

b      D)        A 

• 

0     1     It 

0 

23  11  39.29 

9U)081 

S.  9  46  40.6 

11.451 

0 

0  48  48.22 

1.9860 

8.  0    9  41.2 

19.196 

1 

23  13  45.06 

9.0M^ 

9  35  12.3 

11.499 

1 

0  50  46.25 

1.9664 

N.  0    2  30.3 

19.187 

2 

23  15  50.60 

9.0906 

9  23  41.6 

11.531 

2 

0  52  44.19 

1.9650 

0  14  41.3 

19.178 

3 

23  17  55.92 

9.0888 

9  12    8.6 

11.569 

3 

0  54  42.05 

1.9637 

0  26  51.7 

19.167 

4 

23  20    1.02 

9.0839 

9    0  33.4 

11.606 

4 

0  56  39.a'3 

1.9693 

0  39     1.4 

19.156 

5 

23  22    5.90 

9.0795 

8  48  55.9 

11.643 

5 

0  58  37.5:J 

1.9610 

0  51   10.4 

19.144 

6 

23  24  10.56 

9.0759 

8  37  16.3 

11.678 

6 

1     0  35.15 

1.9597 

1     3  18.7 

19.139 

7 

23  26  15.01 

9.0794 

8  25  34.6 

11.719 

7 

1     2  32.6J) 

1.9584 

1   15  26.2 

19.118 

8 

23  28  19.25 

9.06» 

8  13  50.9 

11.744 

8 

1     4  30.16 

1.9579   I         1    27  32.8 

19.109 

9 

Zi  m  2:^.28 

9.0655 

8    2    5.3 

11.775 

9 

1     6  27.56 

1.9561 

1  39  :38.4 

19.086 

10 

tm  32  27.11 

9.0699 

7  50  17.9 

11.805 

10 

1     8  24.89 

1.9549 

1  51  4:3.1 

19.070 

11 

2:J  34  m74 

9.0588 

7  38  28.7 

11.834 

11 

I    10  22.15 

1.9538 

2    3  46.8 

19.059 

12 

23  m  ;M.17 

9.0556 

7  26  :37.8 

11.869 

12 

1   12  19.35 

IJ)599 

2  15  49.4 

19.034 

13 

2:3  ;i8  ;i7.40 

9.0599 

7  14  45.2 

11.890 

13 

1   14  16.50 

ij)sao 

2  27  50.9 

19.015 

14 

2:3  40  40.44 

9.0490 

7    2  51.0 

11.916 

14 

1    \6  1:3.59 

1.9511 

2  3JI  51.2 

11.995 

15 

2:3  42  43.28 

9.0458 

6  50  55.3 

11.941 

15 

1   18  10.63 

1.9509 

2  51  50.3 

11.975 

16 

23  44  45.93 

9.0497 

6  38  58.1 

11.965 

16 

1  20    7.62 

1.9494 

3    3  48.2 

11.953 

17 

2:3  46  48.40 

9.0996 

6  26  59.5 

11.989 

17 

1  22    4.56 

1.9486 

3  15  44.7 

11.930 

18 

23  48  50.(58 

9.0365 

6  14  59.5 

19.011 

18 

1  24     1.45 

1.9478  1        3  27  »>.8 

11.907 

11) 

23  50  52.78 

9.0336 

6    2  58.2 

19.031 

19 

1  25  58.:30 

1.9479   1        3  39  33.5 

11.883 

20 

23  52  54.71 

9.0307 

5  50  55.8 

19.050 

20 

1  27  55.12 

1.9467        3  51  25.8 

11.858 

21 

23  54  56.46 

9.0978 

5  38  52.2 

19069 

21 

1  29  51.91 

1.9461         4    3  16.5 

11.839 

22 

23  56  58.04 

9.0949 

5  26  47.5 

19.087 

22 

1  31  48.66 

1.9455  1        4   15     5.6 

11.805 

23 

23  58  59.45 
8A1 

9.0991 

8.  5  14  41.8 
lY  30. 

19.103 

23 

1  33  45.37 
MONr 

1.9449  iN.  4  26  53.1 
AY,  APRIL   1. 

11.778 

0 

0     1     0.69 
0    3     1.77 

9.01M 

S.  5    2  35.1 
4  50  27.5 

19.119 

._P_ 

1  35  42.05 

1.9445  IN.  4  38  39.0 

11.750 

1 

9.0167 

19.133 

2 

0    5    2.69 

9.0140 

4  38  19.1 

19.147 

3 

0    7    3.45 

9.0114 

4  26    9.9 

19.159 

4 
5 

0    9    4.06 
0  11     4.52 

9.0089 
9.0064 

4  14    0.0 
A     1  49.4 

19.171 
19.189 

PHASES 

OF  THE  MOON 

6 
7 

0  13    4.82 
0  15    4.98 

9.0039 
9.0015 

3  49  38.2 
:3  37  26.5 

19.191 
19.199 

8 

0  17    5.00 

1.9999 

3  25  14.3 

19.907 

d       b 

m 

9 

0  19    4.88 

1.9966 

3  13     1.6 

19.914 

•  New  Moon 

.    March       1     10 

0.8 

10 
11 

0  21     4.62 
0  2:j    4.22 

1.9945 
1.9993 

3    0  48.6 
2  48  a5.3 

19.919 
19.993 

})  First  Quart 

er     .    .     .      9      5    i 

S9.4 

12 

0  25    3.69 

1.9909 

2  3()  21.8 

19.997 

( 

3  Full  Moon 

....     16    23    < 

17.2 

13 

0  27    3.04 

1. 9881 

2  24     8.1 

19.930 

( 

t   Last  Quartc 

)r.    ...    23     18    1 

34.4 

14 
15 

0  29    2.26 
0  31     1.36 

1.9860 
1.9840 

2  11  54.2 
I  59  40.3 

19.939 
19.939 

i 

1  New  Moon 

....    30    23    37.4 

16 
17 

0  3:3    0.:M 
0  34  59.20 

1.9880 
1.9801 

1  47  26.4 
1  :35  12.5 

19.939 
19.931 

18 

0  36  57.95 

1.9783 

1  22  58.7 

19.999 

d       b 

19 

0  ;38  56.59 

1.9764 

1   10  45.0 

19.998 

(C   Apogee.     . 

.    March      8    21.3 

20 

0  40  55.12 

1.9746 

0  58  31.6 

19.991 

C   Perigee.     . 

....    21       0.7 

21 

0  42  5:3.54 

1.9799 

0  46  18.5 

19.916 

22 

0  44  51.86 

1.9719 

0  34    5.7 

19.911 

23 

0  46  50.09 

1.9696 

0  21  53.2 

19.904 

!  24 

0  48  48.22 

1.9680 

S.  0    9  41.2 

19.196 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Nftme  Mid  Direotloii 
of  Object. 

Noon. 

P.L. 
of 

Diir. 

mh. 

P.L. 

of 

Diff. 

Vlh. 

P.  L. 

of 

DIff 

IXh. 

P.L. 
of 

Diir. 

3 

SUR 

W. 

20    458 

3086 

2\  33  25 

3080 

23    14^' 

3006 

24  30'    4 

310i 

Aldebaran 

E. 

65  17  18 

9065 

63  39  38 

9660 

62    2  16 

9689 

60  25  12 

98M 

Pollux 

E. 

109  25  48 

9684 

107  48  46 

9605 

106  12    0 

9708 

104  35  31 

97S9 

4 

8UH 

W. 

3]  48  44 

3153 

33  15  49 

3164 

34  42  41 

3176 

36    9  19 

3188 

Aldebaran 

E. 

52  24  25 

9703 

50  49    9 

9777 

49  14  11 

8790 

47  39  30 

9803 

Pollux 

E. 

96  37  27 

9787 

95    2  42 

9800 

93  28  14 

9813 

91  54    3 

9896 

5 

Suif 

W. 

43  18  51 

3949 

44  44    2 

3961 

46    8  59 

8973 

47  as  42 

3984 

Mars 

W. 

16  34  29 

3303 

17  58  37 

3999 

19  22  58 

3985 

20  47  27 

3989 

Aldebaran 

E. 

39  50  22 

9868 

38  17  22 

9880 

36  44.38 

9883 

35  12  10 

9906 

Pollux 

E. 

84    7  14 

9889 

82  34  41 

9901 

81     2  23 

9013 

79  30  21 

9994 

Saturn 

E. 

106  36  42 

9838 

105    3    4 

9851 

103  29  42 

9863 

101  56  36 

9875 

6 

Suit 

W. 

54  33  59 

3339 

55  57  25 

335U 

57  20  39 

3359 

58  43  42 

3369 

Mars 

W. 

27  50    2 

3993 

29  14  22 

3908 

30  38  36 

3303 

32    2  44 

3308 

Aldebaran 

E. 

27  33  40 

9964 

26    2  42 

9976 

24  31  59 

9987 

23    1  30 

9998 

Pollux 

E. 

71  53  47 

Ml 

70  23  10 

9991 

68  52  46 

3001 

67  22  34 

3010 

Saturn 

E. 

94  14  39 

9998 

92  42  56 

9938 

91  11  25 

9947 

69  40    6 

9966 

7 

Sow 

W. 

65  36  20 

3411 

66  58  24 

3418 

68  20  20 

3494 

69  42    9 

3431 

Mars 

W. 

39    1  46 

3337 

40  25  15 

3343 

41  48  37 

3347 

43  11  54 

3351 

aArietiB 

W. 

21  47  41 

4J35 

22  54     1 

4184 

24    2  42 

4069 

25  13  21 

3950 

Vewus 

W. 

21  37  52 

3684 

22  54  56 

3654 

24  12  32 

3699 

25  30  35 

3608 

Pollux 

E. 

59  54  30 

3056 

58  25  26 

3063 

56  56  31 

3071 

55  27  46 

3078 

Saturn 

E. 

82    6  13 

9997 

80  35  56 

3003 

79    5  47 

3009 

77  35  46 

3015 

ReguluB 

E. 

95  37  47 

3093 

94    8    3 

3030 

92  38  27 

3036 

91    8  59 

3049 

8 

Sun 

W. 

76  29  35 

3455 

77  50  49 

3450 

79  11  59 

3469 

80  33    6 

3463 

Mars 

W. 

50    7    7 

3370 

51  29  58 

3379 

52  52  46 

3374 

54  15  32 

3376 

Venus 

W. 

32    5  28 

3543 

33  25    5 

3534 

34  44  52 

3595 

36    4  48 

3519 

a  Arietis 

W. 

31  27  49 

3634 

32  45  47 

3593 

34    4  29 

3556 

35  23  51 

3695 

Pollux 

E. 

48    6    8 

3110 

46  38  11 

3116 

45  10  21 

3199 

43  42  38 

3197 

Saturn 

E. 

70    7  20 

3039 

68  37  55 

3049 

67    8  34 

3044 

65  39  16 

3047 

Regulus 

E. 

83  43  16 

3066 

82  14  23 

3068 

80  45  34 

3071 

79  16  49 

3073 

9 

Sun 

W. 

87  18  14 

3468 

88  39  14 

3467 

90    0  15 

3465 

91  21  18 

3463 

Mars 

W. 

61    9    5 

3377 

62  31  48 

3375 

63  54  33 

3373 

65  17  20 

3379 

Venus 

W. 

42  46  17 

3488 

44    6  55 

3481 

45  27  40 

3474 

46  48  33 

3467 

a  Arietis 

W. 

42    8  31 

3404 

43  30  4:j 

3386 

44  53  16 

3368 

46  16    9 

3363 

Saturn 

E. 

58  13  16 

3050 

56  44    5 

3050 

55  14  .54 

3040 

53  45  42 

3047 

Regulus 

E. 

71  53  31 

3077 

70  24  53 

3076 

68  56  14 

3075 

67  27  34 

:«i3 

10 

Sun 

W. 

98    7  15 

3446 

99  28  39 

3441 

100  50    9 

3436 

102  11  45 

3430 

Mars 

W. 

72  12    5 

3359 

73  35  16 

3347 

74  58  33 

3341 

76  21  57 

3335 

Venus 

W. 

53  34  52 

3431 

54  56  33 

3494 

56  18  22 

3416 

57  40  20 

3408 

a  ArietiH 

W. 

513  14  56 

3989 

54  39  29 

3968 

56    4  18 

3355 

57  29  22 

3949 

Saturn 

E. 

46  18  57 

3031 

44  49  23 

3096 

43  19  43 

3099 

41  49  57 

3017 

Regulus 

E. 

60    3  31 

3058 

58  34  30 

3053 

57    5  23 

3048 

55  36  10 

3043 

11 

Sun 

W. 

109    1  36 

3303 

110  24    0 

3385 

111  46  34 

3375 

113    9  19 

3365 

a  Arietis 

W. 

64  38  24 

3181 

66    4  56 

3168 

67  31  44 

3155 

68  58  47 

3143 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

KameMidDinotlon 
ofObJeot. 

Midnight. 

P.L. 

of 
Diff. 

xv^. 

P.L. 

of 

Diff. 

xvmt. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

3 

SUK 

W. 

25  58'  11 

3111 

27  26    ^ 

3190 

2I 53'  5S 

3130 

30  2125 

3149 

Aldebaran 

E. 

58  48  27 

9709 

57  11  59 

9793 

55  35  50 

9737 

53  59  59 

9750 

Pollux 

E. 

102  59  20 

S735 

101  23  26 

9747 

99  47  49 

9760 

98  12  29 

9774 

4 

Sun 

W. 

37  35  42 

3900 

39     1  51 

3913 

40  27  45 

3995 

41  53  25 

3937 

Aldebarau 

E. 

46    5    6 

9817 

44  31     0 

9830 

42  57  11 

9849 

41  23  38 

9855 

Pollux 

E. 

90  20    8 

9638 

88  46  30 

9651 

87  13    8 

9664 

85  40    3 

9876 

5 

Suit 

W. 

48  58  12 

3996 

50  22  28 

3307 

51  46  31 

3310 

53  10  21 

3399 

Mars 

W. 

22  12    0 

3961 

23  36  34 

3989 

25    1    7 

3984 

26  25  37 

3988 

Aldebaran 

E. 

33  39  58 

9917 

32    8    1 

9999 

30  36  19 

9941 

29    4  52 

9053 

Pollux 

•E. 

77  58  33 

9936 

76  27    0 

9948 

74  55  42 

9959 

73  24  38 

9960 

Saturn 

E. 

100  23  45 

9886 

98  51    8 

9807 

97  18  45 

9907 

95  46  35 

9918 

6 

Sun 

W. 

60    6  34 

3379 

61  29  15 

3387 

62  51  46 

3396 

64  14    7 

3403 

Mars 

w. 

33  26  46 

3314 

34  50  41 

3390 

36  14  29 

3395 

37  38  11 

3339 

Aldebaran 

E. 

21  31  15 

3010 

20    1  15 

3099 

18  31  30 

3035 

17    2    1 

3048 

Pollux 

E. 

65  52  34 

3090 

64  22  46 

3030 

62  53  10 

3039 

61  23  45 

3047 

Saturn 

E. 

88    8  58 

9965 

86  38    1 

9973 

85    7  15 

9981 

83  36  39 

9989 

7 

Sun 

W. 

71    3  50 

3437 

72  25  25 

3449 

73  46  54 

3447 

75    8  17 

3459 

Mars 

W. 

44  35    6 

3356 

45  58  13 

3360 

47  21  15 

3364 

48  44  13 

3367 

a  Arietis 

W. 

26  25  41 

3879 

27  39  29 

3796 

28  54  33 

3736 

30  10  42 

3681 

Venus 

W. 

26  49     1 

3590 

28    7  46 

3576 

29  26  47 

3563 

30  46    2 

3553 

1 

Pollux 

E. 

53  59  10 

3086 

52  30  42 

3099 

51     2  23 

3099 

49  34  12 

3105 

Saturn 

E. 

76    5  52 

3091 

74  36    5 

3096 

73    6  25 

3030 

71  36  50 

3034 

Regulus 

E. 

89  39  38 

3047 

88  10  23 

3059 

86  41  15 

3057 

85  12  13 

3061 

8 

Sun 

W. 

81  54  11 

3465 

83  15  14 

3407 

84  36  15 

3468 

85  57  15 

3469 

Mars 

W. 

55  38  16 

3377 

57    0  59 

3378 

58  23  41 

3378 

59  46  23 

3378 

Venus 

W. 

37  24  51 

3519 

38  45    2 

3506 

40    5  20 

3499 

41  25  45 

3493 

a  Arietis 

W. 

36  43  48 

3496 

38    4  17 

3460 

39  25  16 

3446 

40  46  41 

3493 

Pollux 

E. 

42  15     1 

3139 

40  47  30 

3138 

39  20    6 

3143 

37  52  48 

3148 

Saturn 

E. 

64  10    1 

3040 

62  40  49 

3050 

61  11  38 

3050 

59  42  27 

3050 

1 

KeguluB 

E. 

'77  48    7 

3074 

76  19  26 

3076 

74  50  47 

3077 

73  22    9 

JU^i 

9 

Sun 

W. 

92  42  23 

3409 

94    3  30 

3458 

95  24  41 

3454 

96  45  56 

3451 

Mars 

W. 

66  40    9 

3360 

68    3    1 

3365 

69  25  58 

3361 

70  48  59 

3357 

Venus 

W. 

48    9  34 

3401 

49  30  42 

3454 

50  51  57 

3447 

52  13  20 

3439 

a  Arietis 

W. 

47  39  20 

3337 

49    2  49 

3399 

50  26  35 

3307 

51  50  38 

3994 

Saturn 

E. 

52  16  28 

3045 

50  47  11 

3049 

49  17  50 

3039 

47  48  26 

3035 

Regulus 

E. 

65  58  52 

3071 

64  30    7 

3069 

63    1   19 

3065 

61  32  27 

3069 

10 

Sun 

W. 

103  33  27 

3493 

104  55  17 

3416 

106  17  15 

3409 

107  39  21 

3401 

Mars 

W. 

77  45  28 

3398 

79    9    7 

3391 

80  32  54 

3313 

81  56  50 

3306 

Venus 

W. 

59    2  28 

3398 

60  24  47 

3380 

61  47  16 

3379 

63    9  56 

.1369 

a  Arietis 

W. 

58  54  41 

3930 

60  20  15 

3917 

61  46    4 

3905 

63  12    7 

3193 

Saturn 

E. 

40  20    5 

3010 

38  50    5 

3004 

37  19  .57 

9997 

35  49  41 

9990 

Regulus 

E. 

54    6  51 

3037 

52  37  24 

3031 

51     7  50 

3095 

49  38    8 

3018 

11 

Sun 

W. 

114  32  16 

3355 

115  55  24 

3345 

117  18  43 

3334 

118  42  15 

3394 

a  Arietis 

W. 

70  26    5 

3130 

71  53  38 

3117 

73  21  27 

3105 

74  49  31 

3091 

52 
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XV. 


GRBBKWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  imd  Direction 
of  Object. 

Noon. 

64  M  48 

P.L. 

of 
Diff. 

3356 

llll>. 

P.L 
of 

Diir. 

3348 

vii» 

P.L, 

of 

Diff. 

IXh. 

P.L. 
of 
Diff. 

3396 

11 

Vehus 

W. 

65  55  52 

67  19    8 

3338 

68  42  96 

Aldeharan 

W. 

3^  V2  51 

3010 

33  42  51 

3001 

35  13    2 

9999 

36  43  25 

9963 

R<'gu]U8 

E^ 

48    8  17 

3009 

46  38  16 

3001 

45    8    5 

9994 

43  37  45 

996S 

Spica 

e; 

102    5  23 

3035 

100  35  54 

3097 

99    6  15 

3018 

97  3(5  25 

3009 

12 

Sun 

w. 

120    5  59 

3313 

121  29  56 

3300 

122  54     7 

3988 

124  18  33 

3976 

a  Anetis 

w. 

76  17  51 

3078 

77  46  27 

3065 

79  15  19 

3059 

80  44  27 

3030 

Venus 

w. 

75  43  24 

3965 

77    8  17 

3951 

78  33  26 

3937 

79  58  51 

3924 

Aldebaran 

w. 

44  18  28 

S999 

45  50  10 

3917 

47  22    7 

9905 

48  54  19 

2894 

Regulus 
Spica 

E. 

3;    3  14 

9938 

34  31  43 

9938 

a']  0  0 

9916 

31  28    4 

9906 

E. 

90    4   10 

2957 

88  33    3 

3946 

87    1  42 

9934 

85  30    6 

9923 

13 

a  ArietiR 

W. 

88  14   17 

3971 

89  45    6 

3958 

91   16  11 

9945 

92  47  33 

9931 

Venus 

W. 

87  10    4 

3153 

88  37  40 

3137 

IK)    4  .35 

3199 

91  32  18 

3107 

Aldebaran 

W. 

5(>  39  18 

3839 

58  13    8 

3815 

59  47  16 

9801 

61  21  42 

9788 

Spica 

E. 

77  48  18 

3860 

76  15    8 

9847 

74  41  41 

9»4 

73    7  57 

9891 

14 

Aldebaran 

W. 

69  18  29 

9716 

70  54  47 

2701 

72  31  25 

2687 

74    8  22 

9672 

Pollux 

W. 

25  46    4 

9854 

27  19  22 

9895 

28  53  18 

9798 

30  27  49 

9779 

Spica 

E. 

65  15    0 

9754 

63  39  32 

9741 

62    3  46 

9797 

60  27  42 

9714 

Antares 

E. 

111     8  49 

3760 

109  3:3  28 

9744 

107  57  47 

9799 

106  21  46 

9713 

15 

Aldebaran 

W. 

82  18    3 

3600 

&3  56  58 

2965 

85  36  13 

9571 

87  15  48 

9557 

Pollux 

W. 

38  28    4 

9666 

40    5  30 

9647 

41  43  21 

9699 

43  21  37 

9610 

Saturn 

W. 

16    4  40 

9687 

17  43  53 

2572 

19  23  26 

9557 

21    3  20 

9543 

Spica 

E. 

52  23    7 

9659 

50  45  22 

9640 

49    7  21 

9698 

47  29    4 

9618 

Autares 

E. 

98  16  34 

9638 

96  38  31 

9694 

95    0    8 

9610 

93  21  26 

9595 

16 

Aldebarar 

W. 

95  38  28 

9489 

W  19  57 

9476 

99     1  44 

9463 

100  43  49 

9451 

Pollux 

W. 

51  38  49 

9S99 

53  i:>  22 

2515 

55    0  15 

9500 

56  41  28 

9486 

Saturn 

W. 

29  27  48 

9479 

31     9  40 

2460 

32  51  .50 

9447 

34  34  18 

9434 

Regulus 
Spica 

W. 

15  38  51 

3540 

17  18  56 

2525 

18  59  a5 

9504 

20  40  43 

9485 

E. 

39  14  18 

2574 

37  34  47 

2567 

35  ,55    7 

2563 

34  15  20 

9559 

Autares 

E. 

85    3    7 

2527 

83  22  32 

2515 

81  41  39 

• 

9509 

80    0  29 

9489 

]7     Pollux 

W. 

65  12  19 

9499 

()6  55  23 

2410 

68  38  43 

9399 

70  22  19 

9389 

Saturn 

W. 

43  10  59 

9376 

44  55    8 

2365 

46  39  3:3 

9355 

48  24  13 

9344 

1  Regiiliis 

W. 

29  12  2:^ 

9410 

30  55  44 

2397 

.32  39  23 

9384 

34  23  20 

9373 

1  Aiitnres 

E. 

71  30  31 

94.35 

69  47  46 

242ri 

68    4  47 

9416 

66  21  35 

9408 

1  Jupiter 

E. 

98  46    4 

9435 

97    3    5 

9414 

95  19  50 

9403 

93  .36  20 

9393 

18  !  Pollux 

W. 

79    3  57 

2342 

80  48  56 

2333 

82  34     7 

9396 

84  19  25)  ' 

3318 

'  Saturn 

w. 

57  11     1 

9300 

58  57     0 

3299 

(lO  43  1 1 

2285 

62  29  32 

9279 

Regulus 

w. 

43    6  56 

2334 

44  52  20 

9315 

46  37  57 

9308 

48  2:^  45  | 

2300 

Antnres 

E. 

57  42  43 

9371 

.')5  58  27 

3366 

.54  14     4 

2362 

.52  29  34  i 

2357 

Jupiter 

E. 

84  55  19 

2348 

m  10  29 

9339 

81  25  27 

2333 

79  40  14  1 

2325 

a  Aquilte 

I'i . 

103  52  47 

9968 

102  22  19 

9970 

100  51  29 

2955 

99  20  20 

2949 

19 

Saturn 

W. 

71  23  38 

9950 

73  10  51 

9945 

74  58   1 1 

9341 

76  45  37 

2238 

Reffulus 

W. 

57  15  18 

9270 

59    2    2 

9965 

60  48  5.3 

9961 

62  35  .50 

2957 

1  Aiitares 

E. 

43  46    2 

9351 

42     1   17 

9353 

40  16  34 

9355 

38  31  55 

2350 

1  Jupiter 

E. 

70  51  47 

9996 

69    5  41 

9991 

67  19  28 

2287 

65  I«    9 

2283 

XVI. 
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GBEENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Nameftod  Direction 
of  Object. 


11 


12 


13 


14 


15 


16 


17 


18 


Venus 
Aldebaran 
Re|^ulu8 
Spica 

Sun 

a  Arietis 

Venus 

Aldebaran 

ReguluB 

Spica 


1!) 


Aldebaran 
Pollux 
Saturn 
Spica 
All  tares 

Aldebaran 

Pollux 

Saturn 

Regulus 

Spica 

Antares 

Pollux 

Saturn 

Regulus 

Antares 

Jupiter 

Pollux 

Saturn 
Regulus 
Antares 
Jupiter 
a  AquiliP 

Saturn 
Regulus 
Antares 
Jupiter 


W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 


a  Arietis  W. 

Venus  W. 

Aldebaran  W. 

Spica  E . 

Aldebaran  W. 

Pollux  W. 

Spica  E . 

Antares  E  . 


W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
W. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 

W. 
W. 

W. 
E. 
K. 
E. 

W. 
W. 
E. 
E. 


Midnight. 


70  6  17 
38  13  59 
42    7  14 

96  6  23 

125  43  13 

82  J3  52 
81  24  32 
50  26  46 
29  55  55 

83  58  16 

94  19  12 
93    0  19 

62  56  26 

71  33  57 

75  45  39 
32  2  53 
58  51  21 
104  45  24 

88  55  42 
45  0  18 
22  43  34 
45  50  33 
91  42  24 

102  26  11 
58  23  1 
36  17  4 
22  22  18 
32  35  29 
78  19  1 

72  6  10 
50  9  8 
36  7  34 
64  38  11 
JU  52  a5 

86  5  2 
64  16  3 
50  9  45 
50  44  58 

77  54  51 

97  48  54 

78  .33  8  j 
64  22  53 
36  47  22  I 

63  46  44  , 


P.L 

of 
Diff. 


3314 
9973 

8977 


3964 
3095 
3909 
9881 
9806 
9910 

9918 
3099 
9773 
9806 

9067 
9740 
9701 
9696 

9543 
9503 
9598 
9608 
9581 

9438 
9479 
9499 
9467 
9558 
9477 

9378 


9390 


9319 
9979 
9993 
9354 
9319 
9930 


2953 
3366 
3979 


xvi». 


71  30  12 

39  44  46 

40  36  32 

94  36  9 

127  8  7 
a3  43  34 
82  50  30 
51  59  29 
28  23  33 
82  26  10 

95  51  8 
\H  28  38 
64  31  29 
69  59  39 

77  23  16 

a3  38  28 

57  14  43 

las  8  42 

90  36  55 
46  39  22 
24  24  8 
44  11  49 
90  3  3 

104  8  51 
60  4  53 
38  0  8 
24  4  17 
:)0  55  36 
76  37  16 

73  50  16 
51  54  17 
37  52  3 
62  54  35 
90  8  36  I 

87  50  44  I 
6()  2  44  I 
51  55  55  I 
49  0  17  I 
76  9  19  j 

96  17  13  i 


P.L. 

of 
Diff. 


9969 
9967 


3951 
3019 
3195 
9868 
9887 


9005 
3077 
9760 
9795 

9643 
9797 
9689 
9684 

9530 
9577 
9514 
9596 
9567 

9497 
9459 
9410 
9451 
9558 
9467 


9396 


9301 
9373 


9306 


9987 


9319 


9931 


80  20  44 

06    10     2  I  9350 

35    2  58  i  9374 

(52     0  14  I  2W6 


P.L. 

xvra»» 

of 

DIff. 

O          /        // 

72  54  22 

3980 

41  15  46 

9051 

39    5  38 

9058 

93    5  42 

9979 

128  33  16 

3938 

85  13  32 

9900 

84  16  45 

3189 

58  32  29 

9855 

26  50  57 

9876 

80  53  49 

9886 

97  23  21 

9801 

95  57  16 

3061 

66    6  50 

9745 

68  25    4 

9781 

79     1   12 

9699 

35  14  32 

9706 

55  37  48 

9676 

101  31  40 

9668 

92  16  27 

9516 

48  18  49 

S561 

26    5    2 

9500 

42  32  51 

9588 

88  23  23 

9553 

105  51  47 

9415 

61  47    4 

9446 

39  43  29 

9398 

25  46  39 

9437 

29  15  43 

9561 

74  55  16 

9456 

75  34  36 

9359 

5:}  39  39 

9317 

39  36  47 

2349 

61   10  48 

9384 

88  24  23 

9364 

89  36  35 

9300 

67  49  34 

9960 

53  42  14 

3981 

47  15  33 

2351 

74  23  37 

9306 

94  45  19 

2911 

82    8  25 

3990 

67  57  15 

2347 

3:3  18  46 

2384 

60  13  39 

2374 

xxi»». 


74  18  46 
42  47  0 
37  34  32 
91  a5  3 

129  58  40 
86  43  46 

85  43  16 
55  5  45 
25  18  8 

79  21  12 

98  55  51 
97  26  13 
67  42  30 
66  50  11 

80  39  28 
36  51  4 

54  0  36 

99  54  17 

93  57  18 
49  58  38 
27  46  15 

40  53  40 

86  43  24 

107  a5  0 
(53  29  :W 

41  27  6 
27  29  21 
27  35  54 
73  13  1 

77  19  10 

55  25  14 
41  21  45 
59  26  50 
86  3<J  57 

91  22  35 
69  36  :« 
55  28  42 
45  30  48 
72  37  46 
93  13  14 

8:^  56  10 
69  44  32 
31  34  49 
58  27  1 


P.L. 
of 
Dtir. 


3977 
9040 
9048 


3168 
9849 
9866 
9873 

9870 
3046 
9731 
9767 

9615 
9685 
9663  ! 
9653 

9509 
9545 
9486 
9580 
9540 

9404 
9434 
9387 
9493 
3567 
2445 

2350 
2300 
2333 
9378 
9356 


3955 
9975 
9:)S0 
9300 
2903 

9397 
2945 
2396 
2371 
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GREENWICH  MEAN  TIME. 

LUNAS  DISTANCES. 

ii 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

1IP»- 

of 

Vlh. 

of 

IXfc 

of 

of  Object. 

E. 

9\  40  56' 

Diff. 

Diff. 

Diff. 

Diff. 

19 

a  Aquilee 

9607 

0       1      II 

90    8  36 

9899 

C            /       Jl 

88  36    7 

9890 

87    335' 

9888 

20 

Regiilus 

W. 

71  31  53 

aao 

73  19  17 

9941 

75    6  43 

9941 

76  54  10 

9940 

Spica 

W. 

18  44  12 

9553 

20  24  11 

9503 

22    5  20 

9463 

23  47  25 

9439 

Jupiter 

E. 

5G  40  19 

3-209 

54  S:^  34 

9968 

5:3    6  47 

9967 

51  19  59 

9906 

aAqiiilae 

E. 

79  21     1 

9909 

77  48  45 

9910 

76  16  39 

9990 

74  44  45 

9931 

21 

Regulus 

W. 

85  51  36 

9941 

87  39    3 

9941 

89  26  29 

9943 

91  13  53 

9945 

Spica 

W. 

32  26  21 

9348 

34  11  11 

9339 

35  56  14 

9339 

37  41  27 

9396 

Jupiter 

E. 

42  25  47 

9966 

40  38  58 

9968 

38  52  11 

9969 

37    5  26 

9971 

a  Aquila; 

E. 

67    9  34 

3016 

65  39  41 

3039 

64  10  17 

3066 

62  41  26 

3096 

Fomalbaiit 

E. 

99    2    8 

9447 

97  19  40 

9446 

95  37  11 

9447 

93  54  43 

9448 

Sun 

E. 

126  47  59 

9570 

125    8  23 

9571 

123  28  48 

9579 

121  49  14 

9579 

22 

Regulus 

W. 

100  10    5 

9957 

101  57    8 

9900 

103  44    6 

9964 

105  30  59 

9967 

Spica 

W. 

46  29    4 

9313 

48  14  44 

9313 

50    0  24 

9313 

51  46    4 

9315 

a  AquiliB 

E. 

55  27  17 

3991 

54     2  55 

3343 

52  39  33 

3400 

51  17  17 

3463 

Fomalhaiit 

E. 

85  22  57 

9461 

83  40  49 

9465 

81  58  47 

9470 

80  16  52 

9476 

Sun 

E. 

113  31  55 

9583 

111  52  37 

9586 

110  13  23 

9580 

108  34  13 

9599 

23 

Spica 

W. 

60  as  50 

9395 

62  19  13 

9398 

(>4    4  32 

9331 

65  49  46 

9335 

Fomalhaut 

E. 

71  49  38 

9515 

70    8  45 

9595 

68  28    6 

9535 

66  47  41 

9546 

a  Pegasi 

E. 

88  31  51 

9673 

86  54  35 

9678 

85  17  26 

9685 

83  40  26 

9609 

Sun 

E. 

100  19  39 

9613 

98  41     2 

9618 

97    2  31 

9693 

95  24    7 

9697 

24 

Spica 

W. 

74  34  30 

9356 

76  19    8 

9361 

78    3  39 

9366 

79  48    3 

9371 

Antares 

W. 

29    6  55 

9487 

30  48  27 

9475 

32  30  15 

9467 

34  12  15 

9461 

Fomalhaut 

E. 

58  29  55 

9616 

56  51  22 

9634 

55  13  13 

9659 

53  35  2J) 

9673 

a  Pegasi 

E. 

75  38  17 

9743 

74    2  34 

9755 

72  27    7 

9769 

70  51  59 

9784 

Sun 

E. 

87  13  51 

9655 

85  36  10 

9660 

83  58  37 

9666 

82  21   12 

9679 

25 

Spica 

W. 

88  28    8 

9388 

90  11  45 

9404 

91  55  14 

9410 

93  38  34 

9417 

Antares 

W. 

42  43  41 

9450 

44  26    4 

9451 

46    8  26 

9453 

47  50  46 

9455 

Fomalhaut 

E. 

45  34  29 

9605 

44     0    8 

9839 

42  26  31 

98n 

40  53  43 

9990 

a  Pegasi 

E. 

63    1  40 

9877 

61  28  52 

9900 

59  56  33 

9995 

58  24  46 

9959 

Sun 

E. 

74  16  11 

9704 

72  39  37 

9710 

71     3  11 

9717 

69  26  54 

9795 

26 

Antares 

W. 

56  21  30 

9471 

58    3  24 

9475 

59  45  12 

9480 

61  26  53 

9485 

Jupiter 

W. 

27  40  59 

9443 

29  23  32 

9449 

31     5  57 

9455 

32  48  13 

9469 

Fomalhaut 

E. 

a3  25  25 

3996 

31  59  47 

3314 

30  35  52 

3417 

2i)  13  55 

3537 

a  Pegasi 

Sun 

E. 

50  55  14 

3194 

49  27  33 

3168 

48    0  45 

3915 

46  34  54 

3969 

E. 

61  27  53 

9760 

59  52  a3 

9769 

58  17  24 

9776 

56  42  25 

9784 

27 

Antares 

W. 

69  53  29 

9513 

71  34  24 

9519 

73  15  11 

9595 

74  55  49 

9539 

Jupiter 

W. 

41  17  11 

9496 

42  58  30 

9509 

44  39  40 

9510 

46  20  40 

9517 

n  Aquilee 
Sun 

W. 

36  13  36 

5166 

37    8  23 

4959 

38    5  51 

4777 

39    5  46 

4617 

E. 

48  50  10 

9897 

47  16  17 

9836 

45  42  36 

9645 

44    9    7 

9855 

28 

Antares 

W. 

83  16  38 

9667 

84  56  18 

9575 

86  35  47 

9583 

88  15    6 

9501 

Jupiter 

W. 

54  43    7 

9554 

56  23    5 

9569 

58    2  5? 

2570 

59  42  28 

9577 

a  Aquiltt) 
Sun 

W. 

44  35  28 

4059 

45  46  16 

3975 

46  58  20 

3906 

48  11  34 

3844 

E. 

36  24  58 

9909 

34  52  51 

9999 

33  21     0 

9835 

31  49  25 

9949 

xvm. 
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GKBENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

19 

Name  and  Dinctioo 
of  Ol^ect. 

Midnight. 

P.L. 
of 

Diir. 

XVi^ 

P.L. 
of 

Biff. 

xvnih 

P.L. 
of 
Diff. 

XXIb. 

P.L. 

of 

Diff. 

aAquile 

E. 

8531    1 

9687 

83  58'2g 

9880 

8l25'53 

9809 

80  5324 

9807 

ao 

Regulus 

W. 

78  41  38 

9939 

80  29    7 

9939 

82  16  37 

9930 

84    4    7 

9330 

Spica 

W. 

25  30  14 

9406 

27  13  38 

9387 

28  57  31 

9371 

30  41  47 

9350 

Jupiter 

E. 

49  33    9 

9966 

47  46  18 

9966 

45  59  27 

9966 

44  12  37 

9966 

a  Aquii» 

E. 

73  13    5 

9943 

71  41  41 

9958 

70  10  36 

9070 

68  39  53 

9995 

21 

ReguluB 

W. 

93    1  14 

9947 

94  48  32 

9949 

96  35  47 

9951 

98  22  58 

9954 

Spica 

W. 

39  26  49 

9399 

41  12  17 

9319 

42  57  49 

3316 

44  43  25 

9314 

JOPITER 

E. 

35  18  44 

9973 

33  32    5 

9975 

31  45  29 

8877 

29  58  56 

9970 

a  Aquile 

E. 

61  13  11 

3198 

59  45  35 

3163 

58  18  41 

3909 

56  52  34 

3944 

Fomnlhaut 

E. 

92  12  16 

9449 

90  29  51 

9451 

88  47  29 

9454 

87    5  11 

9467 

SUH 

E. 

120    9  41 

9674 

118  30  10 

9576 

116  50  42 

9578 

115  11   17 

9580 

22 

Regulus 
Spica 

W 

107  17  47 

9971 

109    4  29 

9975 

110  51     5 

9970 

112  37  35 

9963 

W. 

53  31  42 

9316 

55  17  18 

9317 

57    2  52 

9390 

58  48  23 

9399 

a  Aquiie 

E. 

49  56  11 

3539 

48  36  22 

3609 

47  17  57 

3693 

46    1    2 

3787 

Foinalhaut 

E. 

78  a5    5 

9489 

76  53  27 

9480 

75  11  59 

9498 

73  30  43 

9506 

Sun 

E. 

106  55    7 

9506 

105  16    6 

9600 

103  37  11 

9604 

101  58  22 

9600 

23 

Spica 

W. 

e7  34  54 

9339 

69  19  57 

9343 

71     4  54 

9347 

72  49  45 

9351 

Fomalhaut 

E. 

65    732 

9650 

63  27  40 

9571 

61  48    5 

9585 

60    8  50 

9600 

aPegasi 

E. 

82    3  36 

9701 

80  26  57 

9710 

78  50  30 

9710 

77  14  16 

9731 

SUH 

E. 

93  45  49 

9639 

92    738 

9638 

90  29  35 

9643 

88  51  39 

9640 

24 

Spica 

W. 

81  32  19 

9876 

83  16  28 

9389 

85    0  29 

9387 

86  44  22 

9309 

Ad  tares 

W. 

a5  54  23 

9457 

37  36  37 

9453 

39  18  56 

9451 

41    I  18 

9450 

Fomalhaut 

E. 

51  58  13 

9695 

50  21  26 

9710 

48  45  11 

9745 

47    9  31 

9774 

a  Pegasi 

E. 

69  17  10 

9600 

67  42  42 

9818 

66    8  37 

9836 

64  34  56 

9856 

Sun 

E. 

80  43  55 

9678 

79    6  46 

9685 

77  29  46 

9601 

75  52  54 

9608 

25 

Spica 

W. 

95  21  45 

9493 

97    4  47 

9490 

98  47  40 

9436 

100  30  24 

9443 

Stares 

W. 

49  33    3 

9458 

51   15  16 

9460 

52  57  25 

9463 

54  39  30 

9467 

Fomalhaut 

E. 

39  21  50 

9967 

37  50  56 

3091 

36  21    9 

3081 

34  52  36 

3148 

a  Pegasi 

E. 

56  53  33 

9981 

55  22  56 

3013 

53  52  59 

3047 

52  23  44 

3083 

Sun 

E. 

67  50  47 

9739 

66  14  50 

9730 

64  39    2 

9746 

63    3  23 

9753 

26 

Antares 

W. 

63    827 

9400 

64  49  54 

9496 

66  31  14 

9501 

68  12  2() 

9507 

Jupiter 

W. 

34  30  19 

9460 

86  12  16 

9475 

37  54    4 

9489 

39  35  42 

9480 

Fomalhuut 

E. 

27  54  12 

3677 

2637    1 

3844 

25  22  44 

4041 

24  11  45 

4977 

a  Pegasi 

E. 

45  10    6 

3397 

43  46  26 

3301 

42  23  59 

3461 

41     2  51 

3540 

Suw 

E. 

55    7  36 

9799 

53  32  58 

9801 

51  58  31 

9809 

50  24  15 

9818 

27 

Antares 

W. 

76  36  18 

9538 

78  16  38 

9546 

79  56  48 

9553 

81  36  48 

9560 

Jupiter 

W. 

48    1  30 

9594 

49  42  10 

9539 

51  22  39 

9530 

53    2  58 

9546 

a  Aquilae 

W. 

40    7  56 

4475 

41  12  10 

4351 

42  18  16 

4930 

43  26    5 

4140 

SUK 

E. 

42  35  50 

9865 

41    2  46 

3876 

39  29  56 

9887 

37  57  20 

9808 

28 

Antares 

W. 

89  54  14 

9599 

91  33  10 

9607 

93  11  55 

9615 

94  50  29 

9694 

Jupiter 

W. 

61  21  54 

3585 

63    1    9 

9504 

64  40  12 

S609 

66  19    4 

9611 

a  Aquile 

W. 

49  25  51 

3780 

50  41     5 

3730 

51  57  11 

3604 

53  14    4 

3666 

Sun 

E. 

30  18    8 

9964 

28  47  10 

S960 

27  16  32 

9007 

25  46  15 

3015 

56' 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Time, 

i 

1 

"S 

1 

1 

1 
"S 

1 

1 

2 
3 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 

to  be 
Added  to 

Dlff.  for 
1  Huar. 

Apparent 
Right  Anconnioii. 

Diff.  for 
1  Hour. 

Apparent 

l)«>i*.liiial.inii 

Diff.  for 
1  Hour. 

Semi- 
diameter. 

Subtraoted 

from 

Apparent 

Time. 

Mon. 
Tues. 
Wed. 

h     m        8 

0  43  59.22 
0  47  37.77 
0  51    16.44 

9.104 
9.110 
9.115 

N.  4  43  50.1 
5     6  53.8 
5  29  52.0 

+57.75 
57.53 
57.30 

16     1.95 
16     1.67 
1.6     1.39 

64.51 
64.53 
64.55 

3  50.16 
3  32.21 
3  14.38 

0.750 
0.745 
0.739 

Thur. 
Frid. 
Sat. 

4 
5 

6 

0  54  55.26 

0  58  34.25 

1  2  13.41 

9.121 
9.1% 
9.136 

5  52  44.4 

6  15  30.6 
6  38  10.3 

+57.05 
56.79 
56.51 

16     1.12 
16    0.85 
16     058 

64.58 
64.61 
64.64 

2  56.70 
2  39.17 
2  21.83 

0.733 
0.726 
0.718 

SUN. 

Mon. 

Tues. 

7 
8 
9 

1     5  52.76 
1     9  32.32 
1   13  12.11 

9. 144 
9.153 
9.163 

7     0  43.1 

7  23     8.7 
7  45  26.7 

+56.22 
55.91 
55.59 

16     0.31 
16    0.04 
15  59.77 

64.67 
64.70 
64.74 

2    4.68 
1  47.74 
1  31.02 

0.710 
0.701 
0.691 

Wed. 
Thur. 
Prid. 

10 
11 

Id 

1    16  52  15 
1  20  32  46 
1  24  13.05 

9.173 
9.181 
9.196 

8    7  36.8 
8  29  38.6 
8  51  31.9 

+55.25 
54.90 
54.53 

15  59.51 
15  59.24 
15  58.97 

64.78 
64.82 
64.87 

1   14.55 
0  58.35 
0  42.43 

0.681 
0.669 
0.657 

Sat. 

SUN. 

Mon. 

13 
14 
15 

1  27  53.94 
1  31  35.15 
1  35  16.70 

9.210 
9.224 
9.239 

9  13  16.3 
9  34  51.4 
9  56  16.9 

+54.15 
53.76 
53.36 

15  58.70 

15  58.44 
15  58.17 

64.92 
64.97 
65.02 

0  26.81 
0  11.51 

0.644 
0.030 
0.615 

0     3.46 

Tues. 
Wed. 
Thur. 

16 
17 
18 

1  38  58.61 
1  42  40.91 
1  46  23.60 

9.254 
9.271 

9.288 

10  17  32.6 
10  38  38.2 
10  59  33.3 

+52.94 
52.51 
52.06 

15  57.91 
15  57.64 
15  57.38 

65.08 
65.13 
65.19 

0  18.06 
0  32.29 
0  46.11 

0.600 
0.584 
0.567 

Frid. 

Sat. 

SUN. 

19 
20 
21 

1  50     6.71 
1  53  50.25 
1  57  34.24 

9.306 
9.324 
9.343 

11  20  17.5 

11  40  50.7 

12  1    12.6 

+51.61 
51.14 
50.66 

15  57  1 1 
15  56.85 
15  56.59 

65.25 
65.31 
65.37 

0  59.52 

1  12.49 
1  25.02 

0.549 
0.531 
0.513 

Mon. 
Tues. 
Wed. 

22 
23 
24 

2     1   18.69 
2     5     3.62 
2     8  49.03 

9.363 

9.38:) 

9.403 

12  21  22.7 

12  41  20.7 

13  1     6.3 

+50.16 
49.65 
49.13 

15  56  33 
15  56.07 
15  55.81 

65.44 
65.50 
65.57 

1  37.09 
1  48.69 
1  59.81 

0.493 
0.473 
0.452 

Thur. 

Frid. 

Sat. 

25 
26 
27 

2  12  34.93 
2  16  21.34 
2  20    8.26 

9.424 
9.445 
9.466 

13  20  39.3 
13  39  59.3 
]S  59     5.9 

+48.60 
48.05 
47.49 

15  55.55 
15  55.30 
15  55.05 

65.64 
65.71 
65.78 

2  10.43 
2  20.53 
2  30.13 

0.431 
0.410 
0.389 

SUN. 

Mon. 

Tues. 

28 
29 
30 

2  23  55.70 
2  27  43.67 
2  31  32.17 

9.488 
9.510 
9.532 

14   17  58.8 
14  36  37.6 
14  55     2.0 

+46.92 
46.33 
45.72 

15  54.80 
15  54.56 
15  54.32 

65.86 
65.94 
66.02 

2  39.22 
2  47.78 
2  55.81 

0.367 
0.345 
0.323 

Wed. 

31 

2  35  21.21 

9.554 

N.15  13  11.8 

+45.10 

15  54.08 

HG.IO 

3     3.31 

0.301 

MonL— The 

meftn  time  of  aemi 

liMneter] 

passing  may  be  found  by  8ul 

traoting  0M8  from  the 

sidereal  time. 

Th* 

Hign  -f  prefixed  to 

the  hour 

ly  ohfflOffe  of  declinftHon  indie 

atea  that  north  deolinai 

ions  are  inorei 

ising. 

IL 
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1 ^^—i. — =ac 

AT  GREENWICH  MEAN  NOON. 

1 

1 

1 

1 
1 

THE 

SUN'S 

Time. 

to  be 

Subtracted 

from 

DIff.  for 
1  Ho«r. 

Sidereal 

Time, 

or 

Riffht  Ascension 

of 

Mean  Sun. 

Apparent 
Bif^tAaoenaton. 

Diir.  for 
1  Honr. 

Apparent 
Declination. 

DUIlfor 
1  Hour. 

Added  to 
Mean  Time. 

Mon. 
Tues. 
Wed. 

1 
2 
3 

vO  43  58.63 
0  47  37.23 
0  51   15.95 

• 

9.106 
9.1  r^2 
9.117 

N.    4  43  46!4 
5     6  50.4 
5  29  48.9 

+57.76 
57.54 
57.31 

m       8 

3  50.21 
3  32.25 
3  14.42 

8 

0.750 
0.745 
0.739 

h      m       s 

0  40    8.42 
0  44     4.98 
0  48     1.53 

Thur. 

Frid. 

Sat. 

4 
5 
6 

0  54  54.82 

0  58  33.85 

1  2  13.05 

9.183 
9.130 
9.138 

5  52  41.6 

6  15  2S.1 
6  38     8.1 

+57.06 
56.80 
56.52 

2  56.74 
2  39.21 
2  21.86 

0.733 
0.726 
0.718 

0  51  58.08 
0  55  54.64 
0  59  51.19 

SUN. 

Mon. 

Tues. 

7 
8 
9 

1     5  52.45 
1     9  32.05 
1   13  11.88 

9.146 
9.155 
9.165 

7    0  41.2 
7  23     7.1 
7  45  25.4 

+56.23 
55.92 
55.60 

2    4.71 
1  47.76 
1  31.03 

0.710 
0.701 
0.691 

1     3  47.74 
1     7  44.29 
1   11  40.85 

Wed. 
Thur. 
Frid. 

10 
11 
12 

1   16  51.96 
1  20  32.31 
1  24  12.94 

9.176 
9.187 
9.199 

8     7  35.7 
8  29  37.8 
8  51  31.3 

4^.26 
54.91 
54.54 

1   14.56 
0  58.35 
0  42.43 

0.681 
0.669 
0.C57 

1   15  37.40 
1   19  33.96 
1  23  30.51 

Sat. 

SUN. 

Mon. 

13 
14 
15 

1  27  53  87 
1  31  35.12 
1  35  16.71 

9.212 
9.226 
9.241 

9  13  15.9 
9  34  51.2 
9  56  16.9 

+54.16 
53.77 
53.37 

0  26.81 
0  11.51 

0.644 
0.630 
0.616 

1  27  27.06 
1  31  23.61 
1  35  20.17 

6    3.46 

Tues. 
Wed. 
Thur. 

16 
17 
18 

1  38  58.66 
1  42  40.99 
1  46  23.72 

9.256 
9.272 
9.289 

10  17  32.8 
10  38  38.6 
10  59  33.9 

+52.95 
52.52 
52.07 

0  18.06, 
0  32.29 
0  46.12 

0.600 
0.684 
0.567 

1  39  16.72 
1  43  13.28 
1  47     9.84 

Frid. 

Sat. 

SUN. 

19 
20 
21 

1  50    6.86 
1  53  50.44 
1  57  34.46 

9.307 
9.325 
9.344 

11  20  18.3 

11  40  51.7 

12  1   13.7 

+51.62 
51.15 
60.67 

0  59.53 

1  12.50 
1  25.03 

0.549 
0.531 
0.512 

1  51     6.39 
1  55    2.94 
1  58  59.49 

m 

22 
23 
24 

2     1  18.94 
2    5    3.90 
2    8  .49.34 

9.363 
9..383 
9.404 

12  21  23.9 

12  41  22.1 

13  1     7.9 

+50.17 
49.66 
49.14 

1  37.10 
1  48.70 
1  59.82 

0.493 
0.473 
0.452 

2     2  56.04 
2     6  52.60 
2   10  49.16 

Thur. 

Frid. 

Sat. 

25 
26 
27 

2  12  35.27 
2  16  21.71 
2  20    8.66 

9.425 
9.446 
9.467 

13  20  41.0 
13  40     1.1 
13  59     7.8 

+48.61 
48.06 
47.50 

2  10.44 
2  20.55 
2  30.15 

0.431 
0.410 
0.389 

2  14  45.71 
2  18  42.26 
2  22  38.81 

SUN. 

Mon. 

Tues. 

28 
29 
90 

2  23  56.13 
2  27  44.12 
2  31  32.64 

9.489 
9.511 
9.533 

14  18    0.8 
14  36  39.7 
14  55    4.2 

+46.92 
46.33 
45.72 

2  39.24 
2  47.80 
2  55.83 

0.367 
0.345 
0.323 

2  26  35.37 
2  30  31.92 
2  34  28.47 

Wed. 

81 

2  35  21.70 

9.555 

N.  15  13  14.0 

+45.10 

3     3.33 

0.301 

2  38  25.03 

Nam.— Thai 
The 
ueL 

lemidiametor  for  me 
sign  -h  prefixed  to  tl 
Boreasing. 

an  noon  n 
le  hourly 

lay  be  assumed  the  same  as  thi 
ohanj^e  of  declination  indicates 

It  for  apparent]] 
that  north  decli 

LOon. 
nations 

Dlflf.  for  1  hour, 
+  9«.a5(ir). 
(Tabl«  III.) 
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m. 


AT  GBEENWICH  MEAN  NOON. 


4 
I 


I 

I 


THE  SUN'S 


TBITB  LOKGITUDB. 


Diff.  for 
IHoar. 


LATITUDE. 


Logarittun 

of  the 

Radios  Yeotor 

of  the 

Barth. 


DULtm 
1  Honr. 


Men  Time 

of 

Sidereal  Noon. 


1 
2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

i 

28 
29 
30 

31 


91 
92 
93 

94 
95 
96 

97 
98 
99 

100 
101 
102 

103 
104 
105 

106 
107 
108 

109 
110 
111 

112 
113 
114 

115 
116 
117 

118 
119 
120 

121 


11  57  45.3 

12  56  53.2 

13  55  58.9 

14  55    2.4 

15  54     3.7 

16  53    2.7 

17  51  59.4 

18  50  53.8 

19  49  45.9 

20  48  35.7 

21  47  23.3 

22  46     8.7 

23  44  51.9 

24  43  33.0 

25  42  12.1 

26  40  49.2 

27  39  24.4 

28  37  57.8 

29  36  29.5 

30  34  59.5 

31  33  27.9 

32  31  54.7 

33  30  19.9 

34  28  43.5 

35  27     5.5 

36  25  25.9 

37  23  44.8 

38  22    2.0 

39  20  17.6 

40  18  31.4 

41  16  43.4 


57  50.0 

56  57.8 
56    3.4 

55  6.8 
54  8.0 
53    6.9 

52     3.5 

50  57.8 
49  49.8 

48  39.5 
47  27.0 
46  12.3 

44  55.4 
43  36.4 
42  15.4 

40  52.4 
39  27.5 
38    0.8 

36  32.3 
35  2.2 
33  30.5 

31  57.2 
30  22.3 
28  45.7 

27  7.6 
25  27.9 
23  46.7 

22  3.8 
20  19.2 
18  32.9 


47.87 
47.78 
47.69 

47.60 
47.61 
47.41 

47.32 
47.28 

47.13 

47.03 
46.94 
46.65 

46.76 
46.67 
46.59 

46.51 
46.43 
46.35 

46.28 
46.21 
46.14 

46.08 
46.01 
45.95 

45.88 
45.82 
45.75 

45.68 
45.61 
45.54 


16  44.8  I   145.47 

I 


-  0.58 
0.56 
0.51 

-  0.43 
0.33 
0.21 

-  0.08 
+  0.05 

0.18 

+  0.29 
0.39 
0.47 

+  0.52 
0.54 
0.54 

+  0.51 
0.45 
0.35 

+  0.23 
+  0.11 
-0.02 

-  0.15 
0.28 
0.40 

-  0.50 
0.57 
0.62 

-0.64 
0.62 
0.57 

-0.50 


0.0000240 
0.0001486 
0.0002725 

0.0003957 
0.0005183 
0.0006403 

0.0007619 
0.0008831 
0.0010040 

0.0011248 
0.0012455 
0.0013661 

0.0014867 
0.0016073 
0.0017280 

0.0018487 
0.0019693 
0.0020899 

0.0022104 
0.0023305 
0.0024501 

0.0025691 
0.0026874 
0.0028048 

0.0029211 
0.0030362 
0.0031498 

0.0032619 
0.0033725 
0.0034815 

0.0035889 


•1-52.1 
51.8 
51.5 

+51.2 
51.0 
50.8 

+50.6 
50.4 
50.3 

+50.3 
50.3 
50.3 

+50.3 
50.3 
50.3 

+50.3 
50.3 
50.9 

+50.1 
49.9 
49.7 

+49.4 
49.1 

48.7 

+48.2 
47.7 
47.1 

+46.4 
45.8 
45.1 

+44.4 


23  16    2.24 

23  12    6.33 

23  8  10.42 

23  4  14.51 

23  0  18.61 

22  56  22.70 

22  52  26.79 

22  48  30.88 

22  44  84.98 

22  40  39.08 

22  36  43.17 

22  32  47.26 

22  28  51.36 

22  24  55.45 

22  20  59.54 

22  17     3.63 

22  13    7.72 

22  9  11.81 

22  5  15.90 

22  1  20.00 

21  57  24.10 

21  53  28.19 

21  49  32.28 

21  45  86.37 

21  41  40.46 

21  37  44.55 

21  33  48.64 

21  29  52.73 

21  25  56.83 

21  22  0.92 

21  18  5.01 


K<yrB.— /The  nnmben  in  colnmn  ^  corregpond  to  the  true  equinox  of  the  date;  in  oolnmn  X ,  to 
the  mean  equinox  of  January  (H.O. 


Difr.  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GREENWICH  MEAN  TIME. 

1 

X 

THE  MOON'S 

1 
"S 

1 

SBMIDIAMBTEB. 

HORIZONTAI 

PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diir.  for 
1  Honr. 

Midnight. 

Dlff.  for 
1  Honr. 

Meridian  of 
Greenwich. 

Diflf.  for 
1  Hour. 

Noon. 

1 

15  10.0 

t       It 

15     6.1 

55  33.0 

-1.28 

55  18;7 

1* 
-1.16 

h       m 

0  57.3 

m 
1.83 

d 
1.0 

2 

15    2.4 

14  59.0 

55     5.1 

1.09 

54  52.5 

1.00 

1  41.3 

1.84 

2.0 

3 

14  55.9 

14  53.3 

54  41.2 

0.88 

54  3L4 

0.75 

2  25.7 

1.87 

3.0 

4 

14  51.0 

14  49.3 

54  23.2 

-0.61 

54  16.8 

-0.45 

3  11.0 

1.91 

4.0 

5 

14  48.1 

14  47.5 

54  12.5 

-0.37 

54  10.4 

-0.08 

3  57.4 

1.96 

5.0 

6 

14  47.6 

14  48.4 

54  10.7 

+0.13 

54  13.4 

+0.33 

4  45.1 

2.01 

6.0 

7 

14  49.8 

14  51.9 

54  18.6 

+0.54 

54  26.3 

+0.75 

5  33.8 

2.05 

7.0 

8 

14  54.7 

14  58.2 

54  36.6 

0.97 

54  49.5 

1.18 

6  232 

2.07 

8.0 

9 

15    2.4 

15    7.2 

55     4.9 

1.38 

55  22.5 

1.56 

7  12.9 

2.07 

9.0 

10 

15  12.6 

15  18  5 

55  42.3 

+1.73 

56     4.0 

+1.88 

8    2.5 

2.06 

10.0 

11 

15  24,8 

15  31.5 

56  27.3 

2.00 

56  51.9 

2.09 

8  51.7 

2.04 

11.0 

12 

15  38.4 

15  45.5 

57  17.3 

2.14 

57  43.1 

2.14 

9  40.7 

2.04 

12.0 

13 

15  52.4 

15  59.2 

58     8.7 

+2.10 

58  33.5 

+2.02 

10  29.8 

2.06 

13.0 

14 

16     5.6 

16  11.5 

58  57.1 

1.89 

59  18.9 

1.71 

11  19.6 

2.10 

14.0 

15 

16  16.8 

16  21.3 

59  38.2 

1.49 

59  54.7 

1.24 

12  10.9 

2.18 

15.0 

16 

16  24.9 

16  27.6 

60    8.0 

+0.96 

60  17.7 

+0.66 

13     4.4 

2.28 

16  0 

17 

16  29.2 

16  29.8 

60  23.7 

+0.35 

60  26.0 

+0.04 

14     0.5 

2.40 

17.0 

18' 

16  29.5 

16  28.2 

60  24.7 

-0.25 

60  20.0 

-0.53 

14  59.2 

2.49 

18.0 

19 

16  26.0 

16  23.1 

60  12.1 

-0.77 

60     1.5 

-0.98 

15  59.6 

2.53 

19.0 

20 

16  19.6 

16  15.6 

59  48.6 

1.16 

59  33.8 

1.30 

17    0.3 

2.51 

20.0 

21 

16  11.1 

16     6.4 

59  17.4 

1.41 

59     0.0 

1.48 

17  59.5 

2.42 

21.0 

22 

16     1.5 

15  56.5 

58  42.0 

-1.52 

58  23.6 

-1.54 

18  55.9 

2.28 

22.0 

23 

15  51.5 

15  46.4 

58     5.1 

1.54 

57  46.7 

1.52 

19  48.8 

2.13 

23.0 

24 

15  41.5 

15  36.7 

57  28.6 

1.49 

57  10.9 

1.45 

20  38.4 

2.00 

24.0 

25 

15  32.0 

15  27.5 

56  53.8 

-1.40 

56  37.3 

-1.36 

21  25.3 

1.90 

25.0 

26 

15  23.2 

15  19.0 

56  21.3 

1.31 

56     6.0 

1.25 

22  10.1 

1.84 

26.0 

27 

15  15.0 

15  11.2 

55  51.3 

1.20 

55  37.3 

1.14 

22  53.9 

1.81 

27.0 

28 

15    7.6 

15     4.2 

55  24.0 

-1.08 

55  11.4 

-1.02 

23  37.4 

1.82 

28.0 

29 

15    0.9 

14  58.0 

54  59.6 

0.95 

54  48.6 

0.88 

6 

29.0 

30 

14  55.2 

14  52.7 

54  38.5 

0.79 

54  29.4 

0.71 

0  21.3 

1.85 

0.4 

31 

14  50.5 

14  48.7 

54  21.4 

-0.61 

54  14.7 

-0.50 

1     6.1 

1.89 

1.4 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Rich  t  Ascension. 


DiAfor 
IHinnte. 


Declination. 


Difffor 
1  Minute. 


Honr. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  1. 


h 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


35  42.05 

1.9445 

N.  4  38  39.0 

11.750 

37  38.71 

1.0449 

4  50  23.1 

11.791 

39  35.35 

J. 0438 

5    2    5.5 

11.099 

41  31.97 

1.0435 

5  13  46.1 

11.661 

43  28.57 

1J)439 

5  25  24.8 

11.689 

45  25.16 

1.9430 

5  37     1.6 

J1.507 

47  21.73 

1.9498 

5  48  36.5 

11.565 

49  18.30 

1.9497 

6    0    9.4 

11.531 

51  14.86 

1.9496 

6  11  40.2 

11.496 

53  11.41 

1.9495 

6  23    8.9 

11.461 

55    7.96 

1.9495 

6  34  35.5 

11.495 

57    4.51 

1.9496 

6  45  59.9 

11.389 

59     1.07 

1.9497 

6  57  22.2 

11.359 

0  57.63 

1.9498 

7    8  42.2 

11.313 

2  54.20 

1.9499 

7  19  59.8 

11.974 

4  50.78 

1.9431 

7  31   15.1 

11.935 

6  47.37 

1.9434 

7  42  28.0 

11.194 

8  43.98 

1.9437 

7  53  38.4 

11.153 

10  40.61 

1.9440 

8    4  46.3 

11.111 

12  37.26 

1.9443 

8  15  51.7 

11.068 

14  33.93 

1.9447 

8  26  54.5 

11.095 

16  30.62 

1.9451 

8  37  54.7 

10.969 

18  27.:i4 

1.9456 

8  48  52.3 

lojaam 

20  24.09 

I4M69 

N.  8  59  47.1 

10.899 

TUESDAY  2. 


22  20.88 
24  17.70 
26  14.56 
28  11.45 
30  8.38 
32    5.36 

34  2.38 

35  59.45 
37  56.57 
39  53.74 
41  50.96 
43  48.24 
45  45.57 
47  42.96 
49  40.42 
51  37.94 
53  35.52 
55  33.17 
57  30.89 
59  28.68 

1  26.54 
3  24.48 
5  22.49 
7  20.58 
9  18.75 


1.9407 
1JM73 
1.9479 
1.9485 
1.9499 
1.9500 
1.9506 
1.9516 
1.9594 
1.9533 
1.9549 
1.9551 
1.9560 
1.9571 
1.9589 
1.9599 
1.9003 
1.9614 
1.9696 
1.9638 
1.9650 
1.9669 
1.9675 
1.9688 
1.9709 


N.  9  10  39.2 

9  21  28.5 

9  32  15.0 

9  42  58.6 

9  53  39.3 

10  4  17.0 

10  14  51.7 

10  25  23.4 

10  35  52.1 

10  46  17.6 

10  56  39.9 

11  6  59.0 
11  17  14.9 
11  27  27.5 
1 1  37  36.8 
1 1  47  42.8 

1 1  57  45.4 

12  7  44.5 
12  17  40.1 
12  27  32.2 
12  37  20.8 
12  47  5.8 

12  56  47.1 

13  6  24.8 
N.I3  15  58.8 


10.845 
10.798 
10.751 
10.709 
10.653 
10.603 
10.553 
10.503 
10.451 
10.398 
10.345 
10.999 
10.937 
10.189 
10.197 
10.079 
lOJfili 
9.956 
9.898 
9.839 
9.780 
9.719 
9.658 
9.597 
9.r35 


Bight  Ascension 


DiiE  foT 
1  Minute 


DedllnAtion. 


Diitfor 
1  Minute. 


0 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  3. 


h 

3 
3 
3 
3 
3 
3 
3 


9 
11 
13 
15 
17 
19 
21 
3  23 
3  25 
3  27 
3  29 
3  31 
333 
3  35 
3J37 
3  39 
3  41 
3  43 
3  45 
3  47 
3  49 
3  51 
3  53 
3  55 


8 

8 

18.75 

ijanoQ 

17.00 

1.0715 

15.33 

1.9799 

13.75 

1.9743 

12.25 
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8.892 

24 

11  36  26.17 

2.1440 

N.  7  31  49.3 

12.446 

VIII. 
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ORRENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Asoensicni. 

Biff  for 
IMinate. 

Deolisation. 

Diftfor 
1  Minute. 

Hour. 

Dlfllfor 
1  Minute. 

Difffor 
1  Minute. 

SAl 

WBDi 

LY  13. 

MONDAY  15. 

h     m     8 

s 

N.  f  31  49!3 

§1 

h     m     8 

• 

O         /         // 

0 

11  36  26.17 

9.1440 

19.446 

0 

13  20  55.61 

9.3976 

S.  3    8  21.5 

I3I739 

1 

11  38  34.83 

9.1447 

7  19  20.9 

19.501 

1 

13  23    9.35 

9.9305 

3  22    5.7 

13.739 

2 

11  40  43.53 

9.1454 

7    6  49.2 

19.556 

2 

13  25  23.27 

9.9334 

3  35  49.4 

13.794 

3 

11  42  52.28 

9.1469 

6  54  14.2 

19.609 

3 

13  27  37.36 

9.9363 

3  49  32.6 

13.715 

4 

11  45    1.07 

9.1470 

6  41  36.1 

19.660 

4 

13  29  51.63 

9.9393 

4    3  15.2 

13.704 

5 

11  47    9.92 

9.1479 

6  28  55.0 

19.710 

5 

13  32    6.08 

9.9494 

4  16  57.1 

13.691 

6 

11  49  18.82 

9.1488 

6  16  10.9 

12.760 

6 

13  34  20.72 

9.9456 

4  30  38.1 

I3.6n 

7 

11  51  27.78 

9.1407 

6    3  23.8 

19.809 

7 

13  36  35.55 

9.9487 

4  44  18.3 

13.669 

8 

11  53  36.79 

9.1507 

5  50  33.8 

19,857 

8 

13  38  50.57 

9.9519 

4  57  57.5 

13.644 

9 

11  55  45.86 

9.1517 

5  37  41.0 

19.903 

9 

13  41     5.78 

9.9559 

5  11  35.6 

13.695 

10 

11  57  54.99 

9.1598 

5  24  45.4 

19.948 

10 

13  43  21.19 

9.9584 

5  25  12.5 

13.605 

11 

12    0    4.19 

9.1530 

5  11  47.2 

19.999 

11 

13  45  36.79 

9.9617 

5  38  48.2 

13.583 

12 

12    2  13.46 

9.1551 

4  58  46.4 

13.035 

12 

13  47  52.59 

9.9651 

5  52  22.5 

13.559 

13 

12    4  22.80 

9.1563 

4  45  43.0 

13.077 

13 

13  50    8.60 

9.9686 

6    5  55.3 

13.534 

14 

12    6  32.21 

9.1575 

4  32  37.1 

13.117 

14 

13  52  24.82 

9.9790 

6  19  26.6 

13.507 

15 

12    8  41.70 

9.1588 

4  19  28.9 

13.157 

15 

13  54  41.24 

9.9754 

6  32  56.2 

18.479 

16 

12  10  51.27 

9.1601 

4    6  18.3 

13.196 

16 

13  56  57.87 

9.9790 

6  46  24.1 

13.449 

17 

12  13    0.92 

9.1614 

3  53    5.4 

13.933 

17 

13  59  14.72 

9J2896 

6  59  50.1 

13.417 

;  18 

12  15  10.64 

9.1698 

3  39  50.3 

13.960 

18 

14     1  31.78 

9.9869 

7  13  14.1 

13.883 

19 

12  17  20.45 

9.1643 

3  26  33.1 

13.304 

19 

14    3  49.06 

9.9898 

7  26  36.1 

13.349 

20 

12  19  30.36 

9.1660 

3  13  13.8 

13.337 

20 

14    6    6.56 

9.9935 

7  39  56.0 

13.319 

21 

12  21  40.36 

9.1679 

2  59  52.6 

13.369 

21 

14    8  24.28 

9.9979 

7  53  13.6 

13.974 

22 

.   12  23  50.46 

9.1601 

2  46  29.5 

13.400 

22 

14  10  42.22 

9.3009 

8    6  28.9 

13.934 

23 

12  26    0.65 
SI 

9.1707 

rNDAl 

N.  2  33    4.6 
I  14. 

13.430 

23 

14  13    0.39 

TU 

9.3047 

ESDA 

S.  8  19  41.7 
Y  16. 

13.199 

0 

12  28  10.94 

9.1784 

N.  2  19  37.9 

13.450 

0 

14  15  18.79 

9.3086 

S.  8  32  51.9 

13.148 

1 

12  30  21.34 

9.1749 

2    6    9.5 

13.487 

1 

14  17  37.42 

9.3194 

8  45  59.5 

13.104 

2 

12  32  31.84 

9.1759 

1  52  39.5 

13.513 

2 

14  19  56.28 

9.3163 

8  59    4.4 

13.057 

3 

12  34  42.45 

9.1777 

1  39    8.0 

13.537 

3 

14  22  15.37 

9.3909 

9  12    a4 

13.009 

4 

12  36  53.17 

9.1707 

1  25  35.1 

13.560 

4 

14  24  34.70 

9.3949 

9  25    5.5 

19.959 

5 

12  39    4.01 

9.1817 

1  12    0.8 

13.589 

5 

14  26  54.27 

9.3981 

9  38    1.5 

19.907 

6 

12  41   14.97 

9.1837 

0  58  25.2 

13.603 

6 

14  29  14.07 

9.3390 

9  50  54.4 

19.854 

7 

12  43  26.05 

9.1857 

0  44  48.4 

13.699 

7 

14  31  34.11 

9.3360 

10    3  44.0 

19.799 

8 

12  45  37.25 

9.1878 

0  31  10.5 

13.641 

8 

14  33  54.39 

9.3401 

10  16  30.3 

19.749 

9 

12  47  48.58 

9.1890 

0  17  31.5 

13.658 

9 

14  36  14.92 

9.3449 

10  29  13.1 

19.684 

10 

12  50.   0.04 

9.1991 

N.  0    3  51.5 

13.673 

10 

14  38  35.69 

9.3483 

10  41  52.4 

19.694 

11 

12  52  11.63 

9.1943 

8.  0    9  49.3 

13.687 

11 

14  40  56.71 

9.3594 

10  54  28.0 

19.569 

12 

12  54  23.35 

9.1965 

0  23  30.9 

13.700 

12 

14  43  17.98 

9.3566 

11     6  59.9 

12.499 

13 

12  56  35.21 

9.1988 

0  37  13.3 

13.711 

13 

14  45  39.50 

9.3607 

11  19  27.9 

19.434 

14 

12  58  47.21 

9.9019 

0  50  56.3 

13.791 

14 

14  48     1.26 

9.3648 

11  31  52.0 

19.367 

15 

13    0  59.36 

9.9037 

1    4  39.8 

13.799 

15 

14  50  23.27 

9.3689 

11  44  12.0 

19.999 

16 

13    3  11.66 

9.9069 

1  18  23.8 

13.736 

16 

14  52  45.53 

9.3731 

11  56  27.9 

19.999 

17 

13    5  24.10 

9.9066 

1  32    8.1 

13.741 

17 

14  55    8.04 

9.3773 

12    8  39.5 

19.157 

18 

13    7  36.69 

9.9119 

1  45  52.7 

13.745 

18 

14  57  30.81 

9.3816 

12  20  46.7 

19.083 

19 

13    9  49.44 

9.9138 

1  59  37.5 

13.748 

19 

14  59  53.83 

9.3858 

12  32  49.5 

19.008 

20 

13  12    2.a5 

9.9164 

2  13  22.4 

13.749 

20 

15    2  17.10 

9.3900 

12  44  47.7 

11.939 

21 

13  14  15.41 

9.9191 

2  27    7.4 

13.749 

21 

15    4  40.63 

9.3943 

12  56  41.3 

11.853 

22 

13  16  28.64 

9.9919 

2  40  52.3 

13.747 

22 

15    7    4.42 

9.3986 

13    8  30.1 

11.773 

23 

13  18  42.04 

9.9947 

2  54  37.0 

13.743 

23 

15    9  28.46 

9.4098 

13  20  14.1 

11.609 

1  24 

13  20  55.61 

9.9976 

S.  3    8  21.5 

13.739 

24 

15  11  52.75 

9.4070 

S.  13  31  53.1 

11.608 
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IX. 


GBEENWICH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


BightAfloension. 


Diftfor 
IMinato. 


DeolinatloiL 


Diftfor 
iMinnto. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

ly 

20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  17. 


h  m 
15  11 
15  14 
15  16 
15  19 
15  21 
15  23 
15  26 
15  28 
15  31 
15  :« 
15  36 
15  ;w 
15  41 
15  43 
15  45 
15  48 
15  50 
15  53 
15  55 

15  58 

16  0 
16  3 
16  5 
16  8 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 


8 

8 

52.75 

9.4070 

S.l 

17.30 

9.4119 

42.10 

9.4155 

7.16 

9.4197 

32.47 

9.4940 

58.04 

9.4989 

23.86 

9.4324 

49.93 

2.4367 

16.26 

9.4409 

42.84 

9.4451 

9.67 

9.4499 

36.75 

9.4534 

4.08 

9.4576 

31.66 

9.4617 

59.48 

2.4657 

1< 

27.55 

9.4698 

1 

55.86 

2.4738 

1( 

24.41 

9.4779 

1( 

53.21 

2.4819 

h 

22.24 

9.4858 

K 

51.51 

2.4897 

21.01 

9.4936 

50.74 

2.4974 

20.70 

9.5019 

S.1 

31  53.1 

43  27.1 

54  55.9 
6  19.5 

17  37.7 
28  50.5 
39  57.7 
50  59.3 
1  55.2 
12  45.3 
23  29.4 
34    7.5 

44  39.5 

55  5.3 
5  24.8 

15  38.0 

25  44.7 

6  35  44.8 

6  45  38.3 

6  55  25.1 

7  5  5.1 
7  14  38.2 
7  24  4.3 
7  33  23.3 


THURSDAY  18. 


10  50.88 

2.5049 

13  21.29 

2.5086 

15  51.92 

2.5123 

18  22.77 

2.5159 

20  53.83 

2.5194 

2:)  25.10 

9.5330 

25  56.59 

2.5965 

28  28.28 

2.5299 

31     0.17 

9.5339 

.33  32.26 

2.5364 

36    4.54 

2.5396 

38  37.01 

9.5427 

41     9.67 

2.5458 

43  42.51 

2.5488 

46  15.53 

2.5518 

48  4t;.72 

2.5546 

51  22.08 

2.5573 

53  55.60 

2.5601 

56  29.29 

2.5628 

59    3.14 

2.5653 

1  37.13 

2.5677 

4  11.26 

2.5700 

6  45.53 

2.5723 

9  19.94 

2.5746 

11  54.48 

2.5767 

S.17  42  35.2 

17  51  39.9 

18  0  37.2 
18  9  27.1 
18  18  9.5 
18  26  44.4 
18  35  11.7 
18  43  31.3 
18  51  43.1 

18  59  47.1 

19  7  43.2 
19  15  31.3 
19  23  11.3 
19  30  43.2 
19  38  7.0 
19  45  22.5 
19  52  29.7 

19  59  28.5 

20  6  18.9 
20  13  0.8 
20  19  34.2 
20  25  59.0 
20  32  15.1 
20  38  22.6 

S.20  44  21.3 


11.608 
11.523 
11.437 
11.348 
11.2.'i8 
11.166 
11.073 
10.979 
10.883 
10.785 
10.685 
10.584 
10.482 
10.378 
10.273 
10.166 
10.057 
9.947 
9.836 
9.723 
9.609 
9.493 
9.376 
9.257 


9.138 
9.017 
8.893 
8.769 
8.644 
6.518 
8.391 
8.262 
8.132 
8.001 
7.868 
7.734 
7.599 
7.464 
7.397 
7.189 
7.050 
6.910 
6.769 
6.627 
6.4b5 
6.341 
6.197 
6.052 
5.905 


Hoar. 


Bight  Asoenaion. 


Difi-for 
1  Minute. 


Declination. 


Dlfilfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  19. 


h  m  8 
17  11  54.48 
17  14  29.14 
17  17  3.92 
17  19  38.82 
17  22  13.82 
17  24  48.92 
17  27  24.12 
17  29  59.41 
17  32  34.78 
17  35  10.22 
17  37  45.74 
17  40  21.32 
17  42  56.i)6 
17  45  32.65 
17  48  8.39 
17  50  44.17 
17  53  19.98 
17  55  55.82 

17  58  31.68 

18  1     7.55 
18    3  43.43 

6  19.31 

8  55.18 

11  31.04 


18 
18 
18 


9.6767 
9.5787 
2.5807 
2.5895 
9.5849 
9.5858 
2.5873 


2.5901 
2.5913 
2.5925 
2.5935 
2.5944 
2.5959 
2.5960 
2.5966 
2.5971 
2.5975 
2.5977 
2JS979 
2.5980 
2.5979 
9.5977 
2.5974 


S.20  44  21.3 
20  50  11.2 

20  55  52.3 

21  1  24.5 
21  6  47.7 
21  12  2.0 
21  17  7.3 
21  22  3.5 
21  26  50.6 
21  31  28.7 
21  35  57.6 
21  40  17.3 
21  44  27.8 
21  48  29.0 
21  52  21.0 
21  56  3.8 

21  59  37.3 

22  3  1.4 
22  6  16.2 
22  9  21.6 
22  12  17.7 
22  15  4.4 
22  17  41.7 

S.22  20    9.6 


18  14 
18  16 
18  19 
18  21 
18  24 
18  27 
18  29 
18  32 
18  34 
18  37 
18  40 
18  42 
18.45 
18  47 
18  50 
18  52 
18  55 

18  58 

19  0 


19 
19 
19 
19 


19  13 
19  16 


SATURDAY  20. 


6.87 
42.68 
18.46 
54.20 
29.89 

5.52 
41.09 
16.60 
52.03 
27.38 

2.64 
37.81 
12.88 
47.84 
22.69 
57.42 
32.02 

6.49 
40.82 
15.00 
49.0;} 
23.91 
56.62 
30.16 

3.5.3 


5.905 
5.758 
5.611 
5.463 
5.313 
5.163 
5.012 
4.861 
4.710 
4.558 
4.405 
4.951 
4.097 
3.943 
3.790 
3.63(> 
3.480 
3.324 
3.168 
3.012 
9.856 
2.700 
9.543 
9.387 


2.5970 

S.22  22  28.2 

2.931 

2.5966 

22  24  37.3 

2.074 

2.5960 

22  26  37.0 

.    1.917 

3.5952 

22  28  27.3 

1.759 

2.5943 

22  30    8.1 

1.609 

2.5933 

22  31  39.6 

1.446 

2.5993 

22  3:i     1.7 

1.290 

2.5912 

22  34  14.4 

1.133 

2.5898 

22  35  17.7 

0.977 

2.5884 

22  m  1 1.6 

0  891 

2.5869 

22  36  5().2 

O.fle.'i 

9.5853 

22  37  31.4 

0.SO9 

2.5836 

22  37  57.3 

0.353 

2.5817 

22  39  13.8 

0.198 

2.5798 

22  38  21.1 

-  0.044 

2.5777 

22  38   19.1 

4-0.111 

2.5756 

22  38    7.8 

0.265 

2.5733 

22  37  47.3 

0.418 

2.5709 

22  37  17.6 

0.571 

3.5684 

22  36  38.7 

0.724 

9.5659 

22  35  .50.7 

0.877 

9.5632 

22  34  .53.5 

1.029 

2.5604 

22  33  47.2 

1.180 

2.5576 

22  .32  31.9 

1.330 

2.5.')47 

S.22  31     7.6. 

1.480 



X. 
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♦ 

GBBBNWIOH  MBAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diftfor 
iMiniUe. 

Diitfor 
1  Minute. 

Hour. 

RichtAMwnaion. 

DUffor 
IMinate. 

Diftfor 
llfinnte. 

81 

JNDA1 

r21. 

TUB8DAY  23. 

h    m     • 

• 

O         1         // 

// 

h    m       • 

• 

o         /         // 

u 

0 

19  16    a53 

9.5647 

S.22  31    7.6 

1.480 

0 

31  13  48.86 

9.3381 

8.18  43    a9 

7JB31 

1 

19  18  3a72 

8.5616 

22  29  34.3 

1.630 

1 

21  16    8.62 

9.3866 

18  35  23.0 

7.739 

2 

19  21    9.72 

9JM63 

22  27  52.0 

1.779 

2 

21  18  28.05 

9.3911 

18  27  36.1 

7.838 

3 

19  23  42.52 

9.5460 

22  26    0.8 

1.907 

3 

21  20  47.15 

9.3156 

18  19  43  2 

7.931 

4 

19  26  15.12 

9.5417 

22  24    0.8 

9.074 

4 

21  23    5.91 

9.3090 

18  11  44.4 

8.097 

5 

19  28  47.52 

9.6388 

22  21  52.0 

9.991 

5 

21  25  24.34 

9.3044 

18    3  39.9 

8.199 

6 

19  31  19.71 

9.6348 

22  19  34.3 

9.367 

6 

21  27  42.44 

9.9080 

17  55  29.6 

8.910 

7 

19  33  51.69 

9.6319 

22  17    7.9 

9.519 

7 

21  30    0.21 

9.9034 

17  47  13.6 

8.313 

8 

19  36  23.45 

9.5874 

22  14  32.8 

9.657 

8 

21  32  17.65 

9.9880 

17  38  52.0 

8.406 

9 

19  38  54.98 

9.5936 

22  11  49.1 

9.801 

9 

21  34  34.77 

9.9896 

17  30  24.9 

8.487 

10 

19  41  26.29 

9.5198 

22    8  56.7 

9.944 

10 

21  36  51.56 

9.9771 

17  21  52.3 

6Mt 

li 

19  43  57.36 

9.5158 

22    5  55.8 

3.086 

11 

.  21  39    8.02 

9.9716 

17  13  14.4 

8.676 

12 

19  46  28.19 

9.5118 

22    2  46.4 

3.937 

12 

21  41  24.15 

9.9669 

17    4  31.2 

8.763 

13 

19  48  58.78 

9.6077 

21  59  28.6 

3.367 

13 

21  43  39.96 

9.9607 

16  55  42.8 

8.860 

14 

19  51  29.12 

9.5036 

21  56    2.3 

3.507 

14 

21  45  55.44 

9.9559 

16  46  49.2 

8.936 

15 

19  53  59.21 

9.4993 

21  52  27.7 

3.646 

15 

21  48  10.59 

9.9498 

16  37  50.5 

8.090 

16 

19  56  29.04 

9.49S0 

21  48  44.8 

3.783 

16 

21  50  25.42 

9.9445 

16  28  46.8 

0.103 

17 

19  58  58.61 

9.4907 

21  44  53.7 

3.090 

17 

21  52  39.93 

9.9399 

16  19  38.1 

0.185 

18 

20     1  27.92 

9.4809 

21  40  54.4 

4.050 

18 

21  54  54.12 

9.9338 

16  10  24.6 

0.965 

19 

20    3  56.96 

9.4817 

21  36  47.0 

4.191 

19 

21  57    7.99 

9.9985 

16     1     6.3 

9.344 

20 

20    6  25.72 

9.4771 

21  32  31.5 

4.395 

20 

21  59  21.54 

9.9939 

15  51  43.3 

9.499 

21 

20    8  54.21 

9.47^26 

21  28    8.0 

4.457 

21 

22     1  34.77 

9.9179 

15  42  15.6 

9.500 

22 

20  11  22.42 

9.4677 

21  23  36.6 

4J589 

22 

22    3  47.69 

9.9197 

15  32  43.3 

0.576 

23 

20  13  50.34 
M( 

9.4080 

3NDA^ 

8.21  18  57.3 
Sf  22. 

4.791 

23 

22    6    0.30 
WEE 

9.9075 

>NESD 

8.15  23    6.5 
AY  24. 

0.650 

0 

20  16  17.98 

9.4581 

S.21  14  10.1 

4.861 

0 

22    8  12.59 

9.9093 

8.15  13  25.3 

0.793 

1 

20  18  45.33 

9.4533 

21     9  15.2 

4.970 

1 

22  10  24.57 

9.1971 

15    3  39.7 

9.706 

2 

20  21  12.38 

9.4484 

21     4  12.6 

5.107 

2 

22  12  36.24 

9.1090 

14  53  49.8 

9.867 

3 

20  23  39.14 

9.4436 

20  59    2.4 

5.933 

3 

22  14  47.61 

9.J860 

14  43  55.7 

9.937 

4 

20  26    5.60 

9.4385 

20  53  44.6 

5.350 

4 

22  16  58.67 

9.1818 

14  :33  57.4 

10.005 

5 

20  28  31.76 

9.4336 

20  48  19.3 

5.483 

5 

22  19    9.43 

9.1768 

14  23  55.1 

10.079 

6 

20  30  57.62 

9.4984 

20  42  46.6 

5.607 

6 

22  21  19.89 

9.1718 

14  13  48.8 

10.138 

7 

20  33  23.17 

9.4939 

20  37    6.5 

5.799 

7 

22  23  30.05 

9.1660 

14    3  38.6 

10.903 

8 

20  35  48.41 

9.4181 

20  31  19.1 

5.850 

8 

22  25  39.92 

9.1690 

13  5!)  24.4 

10.968 

9 

20  38  13.34 

9.4199 

20  25  24.5 

5.970 

9 

22  27  49.49 

9.1571 

13  43    6.4 

10.331 

10 

20  40  37.96 

9.40T7 

20  19  22.7 

6.069 

10 

22  29  58.77 

9.1599 

13  32  44.7 

10.399 

11 

20  43    2.26 

9.4094 

20  13  13.8 

6.907 

11 

22  32    7.76 

9.1474 

13  22  19.3 

10.463 

12 

20  45  26.25 

9.3871 

20    6  57.8 

6.394 

12 

22  34  16.46 

9.1497 

13  11  50.3 

10.513 

13 

20  47  49.92 

9.3918 

20    0  34.9 

6.439 

13 

22  36  24.88 

9.1380 

13     1  17.8 

10.571 

14 

20  50  13.27 

9.3864 

19  54    5.1 

6.653 

14 

22  38  33.02 

9.1333 

12  50  41.8 

10.697 

15 

20  52  36.29 

9.3810 

19  47  28.5 

6.667 

15 

22  40  40.88 

9.1987 

12  40    2.5 

10.689 

16 

20  54  58.99 

9.3756 

19  40  45.1 

6.778 

16 

22  42  48.46 

9.1940 

12  29  19.9 

10.737 

17 

20  57  21.37 

9.3709 

19  33  55.1 

6.888 

17 

22  44  55.76 

9.1104 

12  18  34.0 

10.799 

18 

20  59  43.42 

9.3648 

19  26  58.5 

6.098 

18 

22  47    2.79 

9.1149 

12    7  44.8 

10.846 

19 

21    2    5.15 

9.3504 

19  19  55.3 

7.107 

19 

22  49    9.55 

9.1105 

11  56  52.5 

10.807 

20 

21     4  26.55 

9.3539 

19  12  45.6 

7J214 

20 

22  51    16.05 

9.1061 

1 1  45  57.2 

10.947 

21 

21    6  47.62 

9.3484 

19    5  29.6 

7.319 

21 

22  53  22.28 

9.1017 

11  34  58.9 

10.996 

22 

21     9    8.36 

9.3490 

18  .58    7.3 

7.494 

22 

22  55  28.25 

3.0974 

11  23  57.7 

11.044 

23 

21   11  28.77 

9.3375 

18  50  38.7 

7J98 

23 

22  57  33.97 

9.0039 

11  12  53.6 

11.099 

24 

21   13  48.86 

9.3391 

S.  18  43    3.9 

7.631 

24 

22  59  39.43 

9.0889 

S.11     1  46.7 

11.138 
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GBBENWIOH  MBATf  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaoension. 

Dlfffor 
1  Minute. 

DoolinaUon. 

Diir.for 
IMinato. 

Honr. 

RightAaoeDsion. 

DiAfor 
IMlnate. 

Dedlnatlon. 

IMftfor 
IMinnte. 

THl 

JRSD^ 

LY  25. 

8ATUKDAY  27. 

0 

h     m     • 

22  59  39.43 

8 

9.0880 

S.lf    l'46!7 

11.138 

0 

h     m     8 
0  36    2.30 

8 

1.9477 

8.   1  33  28.3 

II 
19.179 

1 

23     1  44.64 

9.0847 

10  50  37.1 

11.183 

1 

0  37  59.11 

1.9461 

1  21   18.0 

19.171 

2 

23    3  49.60 

9.0806 

10  39  24.8 

11.997 

2 

0  39  55.83 

1.9446 

1     9    7.8 

19.168 

8 

23    5  54.31 

9.0765 

10  28    9.9 

11.970 

3 

0  41  52.46 

1.0431 

0  56  57.8 

19.165 

4 

23    7  58.78 

9.0795 

10  16  52.4 

11.319 

4 

0  43  49.00 

1.9417 

0  44  48.0 

19.102 

5 

23  10    3.01 

9.0685 

10    5  32.5 

11.359 

5 

0  45  45.46 

1.9409 

0  32  38.4 

19.158 

6 

23  12    7.00 

9.0616 

9  54  10.2 

11.391 

6 

0  47  41.83 

1.9388 

0  20  29.1 

12.159 

7 

23  14  10.76 

9.0607 

9  42  45.6 

11.499 

7 

0  49  :38.12 

1.9376 

8.  0    8  20.2 

19.145 

8 

23  16  14.29 

9.0668 

9  31  18.7 

11.467 

8 

0  51  34.34 

1.9364 

N.  0    3  48.3 

19.138 

9 

23  18  17.58 

9.0530 

9  19  49.5 

11.505 

9 

0  53  30.49 

1.9359 

0  15  5a4 

19.131 

10 

2,3  20  20.65 

9.0403 

9    8  18.1 

11.541 

10 

0  55  26.57 

1.9341 

0  28    4.0 

19.139 

11 

23  22  23.50 

9.0457 

8  56  44.6 

11.575 

11 

0  57  22.58 

1.9329 

0  40  11.0 

12.112 

1*2 

23  24  26.13 

9.0421 

8  45    9.1 

11.609 

12 

0  59  18.52 

1.9319 

0  52  17.4 

12.102 

13 

23  26  28.55 

9.0385 

8  33  31.6 

I1.C41 

18 

1     1  14.41 

1.9310 

1     4  23.2 

12.090 

14 

23  28  30.75 

9.0349 

8  21  52.2 

11.679 

14 

1     3  10.24 

1.9300 

1    16  28.2 

19.078 

15 

23  30  :«.74 

9.0315 

8  10  11.0 

11.709 

15 

1     5    6.01 

1.9991 

1  -^8  32.5 

19.0(3 

16 

23  32  34.53 

9'.0981 

7  58  28.0 

11.739 

16 

1     7     1.73 

1.9983 

1  40  36.0 

12.059 

17 

23  34  36.11 

9.0947 

7  46  43.2 

11.761 

17 

1     8  57.41 

1.9976 

1  52  38.7 

19.038 

18 

23  36  37.49 

9.0914 

7  34  56.7 

11.788 

18 

1   10  53.04 

1.9968 

2    4  40.5 

12.099 

19 

2:^  38  38.68 

9.0181 

7  23    8.6 

11.814 

19 

1   12  48.63 

1.9961 

2  16  41.3 

19.005 

20 

2:)  40  39.67 

9.0149 

7  11  19.0 

11.839 

20 

1   14  44.18 

1.9955 

2  28  41.1 

11.988 

21 

23  42  40.47 

9.0118 

6  59  27.9 

11.664 

21 

1   16  39.69 

1.9249 

2  40  39.9 

11.971 

22 

23  44  41.09 

9.0087 

6  47  35.3 

11.888 

22 

1   18  :35.17 

1.9944 

2  52  37.6 

11J)59 

2:3 

23  46  41.52 
Fl 

9.0057 

a  6  35  41.3 
^  26 

11.911 

23 

1  20  30.62 
81 

1.9940 

INDAl 

N.  3    4  34.1 

r  28. 

11.939 

0 

23  48  41.77 

9.0097 

S.  6  23  46.0 

11.039 

0 

1  22  26.05 

]MX 

N,  3  16  29.5 

11.919 

1 

2:}  50  41.85 

1.9998 

6  11  49.5 

11.959 

1 

1  24  21.45 

1.9939 

3  28  23.6 

11.891 

2 

23  52  41.75 

1.9969 

5  59  51.8 

11.979 

2 

1  26  16.83 

1.9999 

3  40  16.4 

11.809 

3 

23  54  41.48 

1.9941 

5  47  52.9 

11.991 

3 

1  28  12.19 

1.9926 

3  52    7.9 

11.847 

4 

23  56  41.04 

1.9913 

5  35  52.9 

19.009 

4 

1  30    7.54 

1.9993 

4    3  58.0 

11.893 

5 

2:3  58  40.44 

1.9886 

5  23  51.8 

19.097 

5 

1  32    2.87 

1.9991 

4  15  46.7 

11.799 

6 

0    0  39.68 

1.9860 

5  11  49.7 

19.043 

6 

1  33  58.19 

1.9990 

4  27  a3.9 

11.774 

7 

0    2  38.76 

1.9834 

4  59  46.7 

19.057 

7 

1  35  5:^51 

1.9919 

4  39  19.6 

11.749 

8 

0    4  37.69 

1.9809 

4  47  42.9 

19.070 

8 

.   1  37  48.82 

1.9918 

4  51     3.8 

11.793 

9 

0    6  36.47 

1.9784 

4  35  38.3 

19.083 

9 

1  39  44.13 

1.9918 

5    2  46.4 

11.696 

10 

0    8  35.10 

1.9760 

4  23  32.9 

19.096 

10 

1  41  39.44 

1.9919 

5  14  27.3 

11.667 

11 

0  10  a3.59 

1.9736 

4  11  26.8 

19.107 

11 

1  43  34.76 

1.9990 

5  26    6.5 

11.638 

12 

0  12  31.93 

1.9713 

3  59  20.1 

19.117 

12 

1   15  30.08 

1.9991 

5  37  43.9 

11.608 

13 

0  14  30.14 

1.9690 

3  47  12.8 

19.197 

13 

1  47  25.41 

1.9993 

5  49  19.5 

11.578 

14 

0  16  28.21 

1.9668 

3  35    4.9 

19.135 

14 

1  49  20.75 

1.9995 

6    0  53.3 

11.547 

15 

0  18  26.15 

1.9647 

3  22  56.6 

19.143 

15 

1  51   16.11 

1.9997 

6  12.25.2 

11.515 

16 

0  20  2:^.97 

1.9696 

3  10  47.8 

19.150 

16 

1  53  11.48 

1.9931 

6  23  55.1 

11.483 

17 

0  22  21.66 

1.9605 

2  58  38.6 

19.156 

17 

1  .55    6.88 

1.9235 

6  35  23.1 

11.450 

18 

0  24   19.23 

1.9585 

2  46  29.1 

19.161 

18 

1  57    2.30 

1.9238 

6  46  49.1 

11.416 

19 

0  26  16.68 

1.9566 

2  34  19.3 

19.165 

19 

1  58  57.74 

1.9949 

6  58  13.0 

11.380 

20 

0  28  14.02 

1.0547 

2  22    9.3 

19.168 

20 

2    0  53.21 

1.9947 

7    9  34.7 

11.344 

21 

0  30  11.25 

1.9599 

2    9  59.2 

19.170 

21 

2    2  48.71 

1.9959 

7  20  54.3 

11.308 

22 

0  32    8.37 

1.9519 

1  57  48.9 

19.179 

22 

2    4  44.24 

1.9257 

7  32  11.7 

11.971 

23 

0  34    5.39 

1.9494 

1  45  38.6 

19.179 

23 

2    6  39.80 

1.9263 

7  43  26.8 

11.933 

24 

0  36    2.30 

1.9477 

8.   1  33  28.3 

12.179 

24 

2    8  35.40 

1.9270 

N.  7  54  39.7 

11.195 

XII. 
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GREENWICH  IVTEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoop. 

Bi^tAaovuUm. 

Diftftir 
1  Minute. 

DeolinaUon. 

Diftfor 
IMlnato. 

Honr. 

Bight  Asoenaion. 

Difffor 
IHinnte. 

DUtfof 
IHlnato. 

MONDAY  29. 

WEDNESDAY,  MAY  1. 

0 
J 

h    m     • 
2    8  35.40 
2  10  31.04 

• 

1.9970 

1.9977 

N./54  39:7 
8    5  50.2 

11.195 
11.155 

0       3  42  28*34      i!9a53  N.is"  53  56.5       asia 

'                  ' 

2 

2  12  26.72 

1.9984 

8  16  58.3 

11.115 

3 

2  14  22.45 

1.9999 

8  28    4.0 

11.074 

4 

2  16  18.23 

I4»30r 

8  39    7.2 

11.033 

5 

2  18  14.06 

1.9309 

8  50    7.9 

ioa»i 

6 

2  20    9.94 

1.9317 

9    1     (i.l 

10.947 

7 

2  22    5.87 

1.9396 

9  12    1.6 

10.903 

8 

2  24    1.85 

1.933S 

9  22  54.5 

10.859 

9 

2  25  57.89 

IM4& 

9  33  44.7 

10.814 

10 

2  27  53,99 

1.9355 

9  44  32.2 

10.768 

11 

2  29  J)0.15 

lJf9M 

9  55  16.9 

10.799 

12 

2  31  46.38 

issm 

10    5  58.8 

10.674 

13 

2  33  42.68 

14)388 

10  16  37.8 

10.096 

14 

2  35  39.04 

1.9399 

10  27  13.9 

10.577 

15 

2  37  a5.47 

1.9411 

10  37  47.1 

10.588 

16 

2  39  31.98 

1.9494 

10  48  17.3 

10.478 

17 

2  41  28.5<) 

1JM36 

10  58  44.4 

10.497 

18 

2  43  2.5.21 

1.9449 

11    9    8.5 

10.375 

PHASES  OF  THE  MOON. 

li) 

2  45  21.94 

1.9409 

11   19  29.4 

10.393 

20 

2  47  18.75 

1.9476 

11  29  47.2 

10.970 

—  —     '- 

21 

2  49  15.65 

1.9490 

11  40     1.8 

10.916 

d       b        m 
J>  First  Quarter     .April      8       1     47.0 

22 
23 

2  51   12.63 
2  53    9.69 

1.9503 
I  Mil 

11  50  13.1 
N.12    0  21.1 

10.161 
10.106 

O  Full  Moou      ....     15     10     18.6 

TU 

ESDAY  30. 

<r   l-astQuiirter.     ...    22       1     55.8 
•  New  Moon     ....    29     14      4.9 

0 

1 
2 

2  55    6.84 
2  57    4.08 
2  59    1.41 

i.95:«  N.12  10  25.9 
1.9547  1     12  20  27.3 
1.9569  1     12  30  25.2 

10.051 

9.994 
9.937 

3 
4 

3    0  58.83 
3    2  56.34 

1.9677  1     12  40   19.7 
ijxm  i     1 2  50  10.7 

9.879 
9.891 

d        h 
a   Apogee.     .     .     .April      5     16.5 

5 

3    4  53.95 

iMio  i     12  59  58.2  !     9.7oa 

(T   Perigee 17     13.5 

6 

3    6  51.66 
3    8  49.47 

1.9096  ,      13     9  42.1  1       9.703 

•    — .  ._      i            iO       tf\     C\^\    A     '             -^    _.. 

7 

1J649  !     13  19  22.4 

8.641 

8 

3  10  47.37 

1.9659 

13  28  59.0 

.  9.589 

9 

3  12  45.37 

lJNn6 

13  :\8  32.0 

0.519 

10 

3  14  43.48 

1.9093 

13  48     1.3 

9.456 

11 

3  16  41.69 

1.9710 

13  57  26.8 

9.393 

12 

3  18  40.00 

1.9798 

14    6  48.4 

9.398 

13 

3  20  38.42 

1.9746 

14   16    6.2 

9.964 

14 

3  22  36.95 

1.9763 

14  25  20.1 

9.199 

15 

3  24  35.58 

1.9781 

14   U  30.1 

9.133 

10 

3  26  34.32 

1.9799 

14  43  36.1 

9.067 

17 

3  28  33.17 

1.9818 

14  52  :38.l 

8.999 

18 

3  30  32.14 

1.9837 

15     1  36.0 

8.931 

19 

3  32  31.22 

1.9856 

15  10  29.8 

8.863 

20 

3  34  30.41 

1.9675 

15  19  19.5 

8.794 

21 

3  36  29.72 

1.9804 

15  28    5.1 

8.795 

22 

3  38  29.14 

1.9913 

15  m  46.5 

d.654 

23 

3  40  .28.68 

IJ»33 

15  45  23.6 

8.583 

24 

3  42  28.34 

1.9953    N.15  53  56.5  1        8.519  1                                                                                                                   || 
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XIII 


GEEBlirWIOH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

ii 

Name  and  I>ireetloD 

Noon. 

P.L. 
of 

nP'. 

P.L. 
of 

Vlb. 

P.  L. 

of 

Kh. 

P.L. 
of 

f 

of  Object. 

Diff. 

Diff. 

DIff. 

1 

Son 

W. 

o          /        // 

12  53  If) 

3509 

14  13  38 

3454 

15  34  54' 

3491 

16  56' 47 

3390 

Aldebaran 

E. 

44  10  42 

3831 

42  36  54 

3841 

41    3  19 

9859 

39  29  58 

9869 

Pollux 

E. 

88  25  12 

38411 

86  51  48 

9859 

85  18  37 

3669 

83  45  38 

9870 

Saturn 

E. 

109  44  31 

3816 

108  10  24 

3896 

106  36  30 

9836 

105    2  49 

9645 

2 

Son 

W. 

23  50  21 

3303 

25  13  21 

3363 

26  36  20 

3364 

27  59  18 

3367 

Aldebaran 

E. 

31  46  35 

3915 

30  14  35 

9995 

28  42  48 

9936 

27  11  15 

9946 

Pollux 

E. 

7(>    3  5(> 

3938 

74  32  13 

9938 

73    0  42 

9947 

71  29  23 

9958 

Saturn 

E. 

97  17  32 

3894 

95  45    6 

9903 

94  12  51 

9913 

92  40  48 

9993 

Regulus 

E. 

111  54  54 

0907 

110  22  44 

9916 

108  50  46 

3935 

107  18  59 

3984 

3 

Sun 

W. 

34  53     1 

3390 

36  15  29 

3395 

37  37  51 

3400 

39    0    7 

-3406 

Pollux 

E. 

63  55  47 

3003 

62  25  38 

3019 

60  55  40 

3090 

59  25  52 

3069 

Saturn 

E. 

85    3  22 

9964 

83  32  24 

9973 

82     1  37 

3980 

80  30  59 

9988 

Regulus 

E. 

99  42  50 

3976 

98  12    7 

9984 

96  41  34 

9999 

95  11  11 

9999 

4 

Sun 

W. 

45  49  53 

3433 

47  11  32 

3438 

48  33    6 

3449 

49  54  35 

3446 

Pollux 

E. 

51  59  26 

3068 

50  30  37 

3076 

49    1  58 

3084 

47*3  29 

3091 

Saturn 

E, 

73    0    5 

3033 

71  30  19 

3096 

70  o:» 

3033 

68  31    6 

3037 

Regulus 

E. 

87  41  27 

3033 

86  11  54 

3038 

84  42  28 

3043 

83  13    9 

3048 

5 

Sun 

W. 

56  40  52 

3463 

58     1  57 

3466 

59  22  59 

3468 

60  43  59 

3470 

Venus  ■ 

W. 

25  26  32 

3536 

26  46  16 

3498 

28    6  42 

3465 

29  27  45 

3436 

Pollux 

E. 

40  13  12 

3135 

38  45  33 

3133 

37  18    3 

3140 

35  50  42 

3148 

Saturn 

E. 

61     4  48 

3058 

59  35  47 

3060 

58    6  49 

3063 

56  37  54 

3065 

Regulus 

E. 

75  47  58 

3069 

74  19  10 

3071 

72  50  25 

3073 

71  21  43 

3076 

6 

Sun 

VV. 

67  28  41 

3471 

68  49  38 

9471 

70  10  35 

3469 

71  31  34 

3467 

Vknus 

W. 

36  20    1 

3333 

37  43  34 

3317 

39    7  26 

3309 

40  31  35 

3988 

Aldebaran 

W. 

16  28    3 

3115 

17  55  54 

3109 

19  2J?  53 

3103 

20  51  59 

3097 

Pollux 

E. 

28  36  19 

3199 

27  10    0 

3304 

25  43  55 

3918 

24  18    7 

3934 

Saturn 

E. 

49  13  49 

3069 

47  45    2 

3060 

46  16  15 

3069 

44  47  27 

3067 

Regulus 

E. 

63  58  44 

3080 

62  30  10 

3080 

61     1  36 

3079 

59  :33    1 

3078 

7 

Sun 

W. 

78  17  13 

3449 

79  38  34 

3445 

81     0    0 

3439 

82  21  32 

3433 

Venus 

W. 

47  36  11 

3935 

49     1  50 

3914 

50  27  43 

3303 

51  53  50 

3190 

Aldebu'an 

VV. 

28  14    7 

3071 

29  42  52 

3065 

31   11  44 

3060 

32  40  43 

3053 

Saturn 

E, 

37  22  49 

3053 

35  53  42 

3049 

34  24  30 

3045 

32  55  13 

3040 

Regulus 
Spica 

E. 

52    9  31 

3065 

50  40  39 

3061 

49  11  42 

3056 

47  42  39 

3051 

E. 

106    6  18 

3091 

104  37  57 

.W87 

103    9  31 

3081 

101  40  58 

3076 

8 

Sun 

W. 

89  11     5 

3396 

90  33  2(> 

3387 

91  .55  57 

3378 

93  18  38 

3368 

Venus 

W. 

59    8    2 

3198 

60  35  38 

3115 

&2    3  29 

3103 

63  31  35 

3090 

Aldebaran 

W. 

40    7  44 

3017 

41  37  36 

3008 

43    7  ;«) 

3998 

44  37  54 

9988 

Regulus 

E. 

40  15  44 

3093 

38  45  58 

3014 

37  16    3 

3006 

Ji'i  45  58 

9999 

Spica 

E. 

94  16  21 

3041 

92  46  59 

3033 

91  17  27 

3094 

89  47  44 

3014 

9 

Sun 

W. 

100  15    7 

3319 

101  39    5 

3300 

103    3  17 

3387 

104  27  44 

3973 

Venus 

W. 

70  56  16 

3019 

72  26    5 

3005 

73  56  12 

3989 

75  2(1  38 

9973 

Aldebaran 

W. 

52  12  18 

9935 

53  43  52 

9994 

55  15  41 

3913 

56  47  45 

9809 

Regulus 
Spica 

E. 

28  13    3 

9957 

26.41  56 

9947 

25  10  37 

9939 

23  39    8 

9931 

E. 

82  16  10 

9964 

80  45  12 

9959 

79  13  59 

9941 

77  42  32 

9996 

XIV. 
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GKBBNWIOH  MEAN  TIME. 

LUNAK  DISTANCES. 

'i 

NameftndDireotion 
of  Object. 

Midnight. 

P,L. 

of 

Diff. 

X\^' 

P.L. 

of 

Diff. 

XVflIb 

P.L 

of 

Diff. 

XXIh. 

P.L. 

of 

Diff. 

1 

Sun 

W. 

lll9    & 

3384 

19  4l'  40 

3373 

2f    42? 

3366 

22  2722 

3363 

Aldebaran 

E. 

37  56  51 

9873 

36  23  57 

9883 

34  51  16 

9884 

33  18  49 

9904 

Pollux 

£. 

82  12  52 

9880 

80  40  19 

9899 

79    7  59 

9909 

77  35  51 

9919 

Satuui 

E. 

103  29  20 

98S5 

101  56    4 

9806 

100  23    1 

9875 

98  50  10 

9885 

3 

Sun 

W. 

29  22  12 

3371 

30  45    2 

3375 

32    7  47 

3379 

33  30  27 

3385 

Aldebaran 

E. 

25  39  55 

9958 

24    8  49 

9960 

22  37  57 

9981 

21    7  20 

9993 

Pollux 

E. 

69  58  17 

9087 

68  27  23 

9978 

66  56  40 

9986 

65  26    8 

9993 

Saturn 

E. 

91    8  57 

9031 

89  37  17 

9939 

88    5  48 

9948 

86  34  30 

9966 

ReguluB 

E. 

105  47  23 

9043 

104  15  59 

9959 

102  44  46 

9960 

101  13  43 

9968 

3 

Sun 

W. 

40  22  17 

3419 

41  44  20 

3417 

43    6  17 

3499 

44  28    8 

3498 

Pollux 

E. 

57  56  15 

3037 

56  26  48 

3045 

54  57  31 

3053 

53  28  24 

3060 

Saturn 

E. 

79    0  31 

9005 

77  30  12 

3001 

76    0    1 

aooo 

74  29  59 

3015 

ReguluB 

E. 

93  40  57 

3008 

92  10  52 

3013 

90  40  55 

3090 

89  11    7 

3096 

4 

Sun 

W. 

51  15  59 

3451 

52  37  18 

3455 

53  58  33 

3458 

55  19  44 

3461 

Pollux 

B. 

46    5    9 

3008 

44  36  57 

3105 

43    8  54 

3119 

41  40  59 

3119 

Saturn 

E. 

67     1  39 

3049 

65  32  18 

3047 

64    3    3 

3061 

62  33  53 

3065 

ReguluB 

E. 

81  43  56 

3063 

80  14  49 

3057 

78  45  47 

3061 

77  16  50 

3065 

5 

Sun 

W. 

62    4  57 

3471 

63  25  54 

3479 

64  46  50 

3479 

66    7  45 

3471 

Vbnus 

W. 

30  49  21 

3411 

32  11  25 

3369 

33  33  54 

3368 

34  56  47 

3360 

Pollux 

E. 

34  23  30 

3155 

32  56  27 

3163 

31  29  33 

3179 

30    2  50 

3189 

Saturn 

E. 

55    9    2 

3067 

53  40  12 

3068 

52  11  23 

3068 

50  42  36 

3069 

Regulus 

E. 

69  53    4 

3078 

68  24  27 

3079 

66  55  52 

3080 

65  27  18 

3080 

6 

Sun 

W. 

72  52  35 

3464 

74  13  39 

3409 

75  34  46 

3458 

76  55  57 

3454 

Venub 

W. 

41  56    0 

3975 

43  20  41 

3989 

44  45  37 

3950 

46  10  47 

3938 

Aldebaran 

W. 

22  20  12 

3009 

2:3  48  31 

3087 

25  16  57 

3089 

26  45  29 

3077 

Pollux 

E. 

22  52  38 

3953 

21  27  31 

3976 

20    2  52 

3306 

18  38  47 

3344 

Saturn 

E. 

43  18  37 

3085 

41  49  45 

3063 

40  20  50 

3060 

38  51  51 

3057 

ReguluB 

E. 

58    4  24 

3075 

56  35  44 

3073 

55    7    2 

3079 

53  38  18 

3069 

7 

Sun 

W. 

83  43  11 

3497 

85    4  57 

3490 

86  26  51 

3413 

87  48  53 

3404 

VXNUB 

W. 

53  20  11 

3178 

54  46  47 

3166 

56  13  37 

3153 

57  40  42 

3141 

Aldebaran 

W. 

34    9  50 

3047 

35  39    5 

3039 

37    8  29 

3039 

38  38    2 

3095 

Saturn 

E. 

31  25  50 

3034 

29  56  20 

3099 

28  26  43 

3099 

26  56  58 

3015 

ReguluB 
Spica 

E. 

46  13  29 

3046 

44  44  13 

3040 

43  14  50 

3035 

41  45  21 

3039 

E. 

100  12  19 

3060 

98  43  32 

3063 

97  14  37 

3066 

95  45  33 

3049 

8 

Sun 

W. 

94  41  31 

3358 

96    4  36 

3347 

97  27  53 

3336 

98  51  23 

3394 

Vrnub 

W. 

64  59  57 

3076 

66  28  36 

3069 

67  57  32 

3048 

69  26  45 

3034 

Aldebaran 

W. 

46    8  22 

9978 

47  39    2 

9969 

49    9  54 

9958 

50  40  59 

9947 

Regius 
Spica 

E. 

34  15  44 

9091 

32  45  20 

9989 

31   14  45 

9973 

29  43  59 

9965 

E. 

88  17  49 

3005 

86  47  43 

9996 

85  17  25 

9085 

83  46  54 

9975 

9 

Sun 

W. 

105  52  27 

3959 

107  17  26 

3945 

108  42  42 

3931 

110    8  15 

3916 

Venus 

W. 

76  57  24 

9958 

78  28  29 

9949 

79  59  54 

2997 

81  31  39 

9910 

Aldebaran 

W. 

58  20    5 

9886 

59  52  42 

9873 

61  25  36 

9859 

62  58  48 

9845 

Regulus 
Spica 

E. 

22    7  28 

9993 

20  35  38 

9916 

19    3  40 

9919 

17  31  36 

2909 

E. 

76  10  49 

9916 

74  38  51 

9903 

73    6  36 

9891 

71  34    5 

9877 

70 
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XV. 


OEEENWICH  MKAlf  TIME. 

LUNAR  DISTANCES. 

Kane  and  Direction 
of  Object. 

Noon. 

P.L. 

of 
Diff. 

3Q01 

iir». 

113    d  13 

P.L. 

of 

Diff. 

3185 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 
of 
Diff. 

10 

Suw 

W. 

1 1  f  34    5 

114  26  40 

3170 

115  53  25 

3153 

Venus 

w. 

83    3  45 

am 

84  36  12 

9877 

86    9    0 

9861 

87  42    9 

3844 

Aldebnraii 

w. 

64  J«  18 

9830 

()()    6    7 

9815 

67  40  15 

3801 

69  14  42 

9766 

Pollux 

w. 

21     6  50 

3016 

2^^  36  43 

9977 

24    7  24 

9943 

25  38  48 

9919 

Spica 

E. 

70     1    17 

9864 

68  28  12 

9850 

66  54  49 

9836 

65  21     8 

9891 

Antares 

E. 

115  54  49 

9874 

114  21  57 

9858 

112  48  44 

9849 

111  15  10 

2895 

il 

Sun 

W. 

123  12    8 

3070 

124  40  54 

3053 

126  10     1 

3036 

127  39  29 

3019 

Vbwus 

W. 

95  33  31 

9756 

97     8  5() 

2739 

98  44  44 

9791 

100  20  56 

9704 

Aldebaraii 

W. 

77  12    5 

9706 

78  48  37 

96^9 

80  25  32 

9679 

82    2  49 

9655 

Pollux 

W. 

as  24  5:3 

9783 

34  59  43 

9760 

36  35    3 

9738 

38  10  53 

3716 

Spica 

E. 

57  28     1 

9749 

55  52  26 

9735 

54  16  32 

9719 

52  40  18 

9705 

Aiitares 

E. 

ia3  22     1 

9743 

101  46  18 

9725 

100  10  12 

9708 

98  33  43 

9691 

12 

Aldebaraii 

W. 

90  15     I 

9569 

91  54  38 

9553 

93  34  38 

9535 

95  15    2 

9518 

Pollux 

W. 

46  17    7 

9613 

47  55  44 

9593 

49  34  48 

9574 

51   14  19 

9556 

Saturn 

W. 

24  48  13 

9560 

2(1  27  50 

9551 

28    7  52 

9534 

29  48  18 

9517 

Spica 

E. 

44  34  22 

9635 

42  56  15 

9693 

41    17  51 

9610 

39  39  10 

9599 

Aiitares 

E. 

90  25  SJ 

9604 

88  46  41 

9588 

87    7  29 

9570 

85  27  53 

9553 

13 

Pollux 

W. 

59  38  23 

9463 

61  20  2S 

9445 

a3    2  58 

9498 

64  45  53 

9411 

Saturn 

W. 

38  16  29 

9431 

39  59  19 

9415 

41  423:3 

9398 

43  26  10 

3389 

ReguluB 

W. 

23  39    2 

9469 

25  21     8 

9443 

27    3  42 

9493 

28  46  44 

9404 

Antares 

E. 

77    4    5 

9471 

75  22  1 1 

9455 

73  39  54 

9439 

71  57  15 

9434 

Jupiter 

E. 

106  22  57 

9441 

104  40  20 

9494 

102  57  20 

2408 

101  13  57 

9399 

14 

Pollux 

W. 

73  26  20 

9339 

75  11  33 

9317 

76  57    7 

9303 

78  43    2 

9989 

Saturn 

W. 

52    9  54 

9307 

53  55  44 

9999 

55  41  55 

9979 

57  28  26 

9966 

Regulus 

VV. 

37  28  20 

9390 

3!)  13  51 

9304 

40  59  44 

9389 

42  45  59 

9376 

Antares 

E. 

m  18  45 

9354 

61  34     4 

9349 

59  49    5 

9329 

58    3  48 

3318 

Jupiter 

E. 

92  31  20 

9315 

90  45  43 

9300 

88  59  44 

9987 

87  13  25 

3973 

a  Aquilfe 

E. 

108  41  20 

3099 

107  11  43 

3001 

105  41  31 

9975 

104  10  47 

9960 

15 

Pollux 

W. 

87  37  26 

9998 

89  25  12 

9918 

91    13  13 

9908 

93     1  29 

9196 

Saturn 

W. 

66  25  46 

S904 

68  14    7 

9194 

70    2  43 

9184 

71  51  34 

9174 

Regulus 

W. 

51  42  11 

9919 

53  30  20 

9901 

55  18  46 

9190 

57    7  28 

9181 

Antares 

E. 

49  13  37 

9979 

47  26  57 

9966 

45  40    7 

9960 

43  53    9 

9956 

Jupiter 

E. 

78  17    2 

S919 

76  28  53 

9909 

74  40  28 

9191 

72  51  47 

3181 

a  Aquilee 

E. 

96  30    9 

9855 

94  56  5.3 

2849 

93  23  19 

9899 

91  49  29 

3818 

16 

Saturn 

W. 

80  59    8 

9136 

82  49  12 

9130 

84  39  26 

9194 

86  29  48 

3180 

Regulus 

W. 

m  14  20 

9141 

68     4  17 

2134 

69  54  24 

9199 

71  44  39 

3134 

Antares 

E. 

34  57  27 

9958 

.3.3  10  25 

9964 

31  2.3  33 

9974 

29  36  56 

9368 

Jupiter 

E. 

63  45     1 

9141 

61  55    5 

9136 

60    5    0 

9130 

58  14  46 

3135 

u  Aquilee 

E. 

8:3  57  30 

9790 

82  22  49 

2789 

80  48    7 

9791 

79  13  27 

9795 

17 

Saturn 

W. 

95  43  10 

9104 

97  34    3 

2103 

99  24  57 

9103 

101   15  52 

9103 

tteguluR 

W. 

80  57  3:3 

9106 

82  48  20 

2107 

84  39    9 

9105 

86  30    0 

9105 

Spica 

W. 

27  39    0 

8249 

29  26  14 

2239 

31   13  51 

2918 

33     1  54 

9307 

Jupiter 

E. 

49    2    2 

9109 

47  11    16 

2107 

45  20  '^i' 

2107 

43  29  39 

9107 

a  Aquilfe 

E. 

71  22  10 

2844 

69  48  39 

2860 

()8  15  29 

S879 

66  42  43 

9901 

Fomaliiaut 

E. 

103  39  18 

9316 

101  53  42 

2313 

100    8     1 

9309 

98  22  15 

9307 

XVI. 
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GEBBNWIOH  MKAN  UMB. 

LUNAR  DISTANCES. 

u 

Name  and  Direction 
of  Ol]|)eot. 

Midnight. 

P.L. 

of 

Diff. 

XVh- 

P.L. 

of 
Diff. 

3191 

xvnp>. 

P.L. 

of 
Diff. 

XXlh. 

P.L. 
of 
Diff. 

10 

Sun 

W. 

117  20  30 

3136 

118  47  54' 

120  15  38 

3104 

12f  4i  43 

3067 

VEnira 

W. 

89  15  40 

9896 

90  49  34 

9809 

92  23  50 

9799 

93  58  29 

9774 

Aldebaran 

w. 

70  49  29 

9769 

72  24  37 

9753 

74    0    6 

9738 

75  35  55 

9799 

Pollux 

w. 

27  10  51 

9883 

28  43  31 

9656 

30  16  46 

9831 

31  50  34 

9807 

Spica 

E. 

63  47    8 

9608 

62  12  50 

9793 

60  38  13 

9779 

59    3  17 

9763 

All  tares 

E. 

109  41  15 

9809 

108    6  59 

9799 

106  32  21 

9776 

104  57  22 

9760 

11 

Sow 

W. 

129    9  18 

3001 

130  39  29 

9965 

K)2  10    1 

9968 

133  40  54 

9950 

Vknub 

W. 

101  57  31 

9687 

103  34  29 

9669 

105  11  51 

9659 

106  49  36 

9634 

Aldebaran 

W. 

&3  40  29 

9638 

85  18  32 

9691 

86  56  58 

9604 

88  35  48 

9587 

Pollux 

W. 

39  47  12 

9695 

41  23  59 

9674 

43     1  14 

9653 

44  38  57 

9633 

Spica 

E. 

51     3  45 

9691 

49  26  53 

9676 

47  49  41 

9663 

46  12  11 

9649 

Antares 

E. 

96  56  51 

9674 

95  19  36 

9656 

93  41  57 

9639 

92    3  55 

9699 

12 

Aldebaran 

W. 

96  55  50 

9S01 

98  37    2 

9484 

100  18  38 

9467 

102    0  38 

9460 

Pollux 

W. 

5:i54  16 

9536 

54  34  :^ 

9517 

56  15  28 

9499 

57  56  43 

9461 

Saturn 

W. 

31  29    8 

9499 

33  10  22 

9489 

34  52    0 

9465 

36  34    2 

9446 

Spica 

E. 

38    0  13 

9588 

36  21     2 

9579 

34  41  38 

9571 

33    2    3 

9565 

Aiitarea 

E. 

83  47  54 

9537 

82    7  32 

9590 

80  26  46 

9503 

78  45  37 

9487 

13 

Pollux 

W. 

66  29  12 

9395 

68  12  54 

9378 

69  57    0 

9369 

71  41  29 

9317 

Saturn 

W. 

45  10  10 

9966 

46  54  33 

9951 

48  39  18 

9336 

50  24  25 

9391 

Re^ilus 

W. 

30  30  13 

9386 

32  J4    8 

9368 

33  58  28 

9359 

35  43  12 

9335 

Antares 

E. 

70  14  14 

9409 

68  30  52 

9395 

66  47  10 

9380 

65    3    7 

9367 

Jupiter 

E. 

99  30  11 

9376 

97  46    2 

9360 

96    1  30 

9345 

94  16  36 

9330 

14 

Pollux 

W. 

80  29  17 

9977 

82  15  51 

9964 

84    2  44 

9951 

85  49  56 

9939 

Saturn 

W. 

59  15  17 

9959 

61    2  27 

9939 

62  49  56 

9998 

64  37  42 

9916 

Regulus 

W. 

44  32  34 

9969 

46  19  30 

9949 

48    6  45 

9936 

49  54  19 

9994 

Aninres 

E. 

56  18  15 

9307 

54  32  26 

9998 

52  46  23 

9988 

51    0    6 

9980 

JfUPITER 

E. 

85  26  46 

9960 

83  39  47 

9947 

81  52  30 

9S35 

80    4  55 

9993 

a  Aquil8B 

E. 

102  39  32 

9998 

101     7  49 

9907 

99  35  39 

9868 

98    3    5 

9871 

15 

Pollux 

W. 

94  50    0 

9189 

96  38  44 

918) 

98  27  40 

9173 

100  16  48 

9166 

Saturn 

W. 

73  40  40 

9166 

75  29  59 

9157 

77  19  31 

9150 

79    9  14 

9143 

Regulus 

W. 

58  56  24 

9179 

60  45  34 

9163 

62  34  57 

9155 

64  24  33 

9147 

Antares 

E. 

42    6    5 

9953 

40  18  57 

9951 

38  31  46 

9351 

36  44  35 

2953 

JfUPITSR 

E. 

71     2  51 

9179 

69  13  42 

9164 

67  24  20 

9156 

65  34  46 

9149 

a  AquiliB 

E. 

90  15  24 

9808 

88  41    7 

9801 

87    6  41 

9796 

85  32    8 

9799 

16 

Saturn 

W. 

88  20  17 

9)15 

90  10  53 

9119 

92    1  34 

9100 

93  52  20 

9106 

Regulus 

W. 

73  35    2 

9119 

75  25  32 

9115 

77  16    8 

9119 

79    6  49 

9110 

Antares 

E. 

27  50  39 

9306 

26    4  48 

9396 

24  19  30 

9359 

22  34  56 

9398 

Jupiter 

E. 

56  24  25 

9190 

54  33  57 

9116 

52  43  23 

9J14 

50  52  45 

9111 

aAquilee 

E. 

77  38  52 

9800 

76    4  24 

9808 

74  30    6 

9617 

72  56    0 

9899 

17 

Saturn 

W. 

103    6  47 

9103 

104  57  41 

9104 

106  48  34 

9106 

108  39  24 

9108 

Regulus 

W. 

88  20  51 

9106 

90  11  41 

9107 

92    2  29 

9109 

93  53  15 

9111 

S[)ica 

W. 

34  50  11 

9198 

:^  38  42 

9191 

38  27  23 

9186 

40  16  12 

9162 

Jupiter 

E. 

41  38  50 

9107 

39  48    1 

9108 

37  57  14 

9109 

36    6  29 

9111 

a  Aquilee 

E. 

65  10  25 

9996 

63  38  39 

9954 

62    7  29 

9986 

60  36  59 

3099 

Fomalhaut 

E. 

96  36  26 

9306 

94  50  35 

9306 

93    4  44 

9307 

91   18  54 

9309 

72 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L 

Kftme  and  Direction 

Noon. 

of 

IIP^ 

of 

VPu 

of 

IX*» 

of- 

of  Object. 

42    5    ^ 

Diflf. 

DIff. 

Diflr. 

DifT. 

18 

Spica 

W. 

9179 

43  54    6 

9178 

45  43    7 

9178 

o         t       n 

47  32    8 

9178 

JfUPITER 

E. 

34  15  47 

9M4 

32  25    9 

9117 

30  34  36 

9190 

28  44    8 

9195 

a  AquilfiB 

E. 

.59    7  13 

3060 

57  38  15 

3104 

m  10  10 

3153 

54  43    3 

3904 

Foraalhaut 

E. 

89  :«    7 

9311 

87  47  24 

9315 

86     1  46 

S390 

84  16  15 

9395 

a  Pegasi 

E. 

105  m  10 

9539 

103  58  41 

9598 

102  18    7 

9596 

100  37  30 

9595 

19 

Spica 

VV. 

56  36  35 

9194 

58  25  12 

9196 

60  13  42 

9904 

62    2    3 

9910 

Fomalhaut 

E. 

75  31     7 

9366 

73  46  43 

9377 

72    2  35 

9388 

70  18  45 

9403 

a  Pegasi 

E. 

92  14  47 

9541 

90  34  31 

9546 

88  54  24 

9556 

87  14  28 

9564 

Srw 

E. 

\m  48  24 

9475 

129    6  35 

9461 

127  24  55 

9488 

125  43  25 

9495 

20 

Spica 

W. 

71     1   15 

9949 

72  48  30 

9958 

74  35  32 

9966 

76  22  21 

9976 

Aj)  tares 

W. 

25  38  32 

9411 

27  21  51 

9397 

29    5  30 

9388 

30  49  22 

9389 

Fomalhaut 

E. 

61  44  38 

9489 

60    2  59 

9501 

58  21  47 

9599 

56  41     4 

9544 

a  Pegasi 

E. 

78  58  22 

9695 

77  20     1 

9640 

75  42     1 

9657 

74    4  24 

9675 

Sun 

E. 

117  18  34 

9537 

115  :J8  12 

9547 

113  58    4 

9556 

112  18    9 

9566 

21 

Spica 
Antares 

W. 

85  12  50 

9397 

86  58  10 

9337 

88  43  15 

9348 

JK)  28    4 

9359 

W. 

39  29  37 

9386 

41   13  32 

9380 

42  .57  21 

9396 

44  41     2 

9401 

Fomalhaut 

E. 

48  25  53 

9681 

46  48  47 

9715 

45  12  27 

9759 

43  36  56 

9799 

a  Pegasi 

E. 

66    2  43 

9789 

64  27  51 

9807 

62  53  32 

9835 

61   19  49 

9863 

Suit 

E. 

104    2  10 

9691 

102  23  43 

9639 

100  45  32 

9644 

99    7  37 

9655 

22 

Spica 

W. 

99    8    5 

9417 

100  51   \Q 

9499 

102  34   10 

9441 

104  16  47 

9459 

Ajitares 

W. 

53  16  58 

9441 

54  59  34 

9450 

56  41  58 

9459 

58  24    9 

9466 

Jupiter 

w. 

23  17  27 

9386 

25     1  22 

9396 

2(J  45    2 

9408 

28  28  26 

9419 

a  Pegasi 

E. 

53  41    16 

3039 

52  11  51 

3089 

50  43  19 

3198 

49  15  43 

3178 

Sun 

E. 

91     1  58 

9715 

89  25  38 

9798 

87  49  a5 

9740 

86  13  48 

9759 

2Ji 

All  tares 

W. 

m  51  42 

9517 

68  32  31 

9597 

70  13    6 

9538 

71  53  27 

9547 

Jupiter 

W. 

37     1  28 

9475 

38  43  17 

9485 

40  24  51 

9496 

42    6  10 

9507 

a  Aquilie 

W. 

34  5(J    3 

5669 

35  44  51 

5407 

36  3(5  41 

5179 

37  31  18 

4981 

Sun 

E. 

78  18  52 

9819 

76  44  40 

9895 

75  10  44 

9837 

73  37    4 

9848 

24 

Au  tares 

W. 

80  11  45 

9599 

81  50  42 

9608 

83  29  26 

9618 

85    7  56 

9698 

Jupiter 

VV. 

50  29     1 

9559 

52    8  52 

9570 

53  48  28 

9580 

55  27  50 

9590 

oeAquilffi 

VV. 

42  38  35 

4994 

43  45  33 

4199 

44  54    0 

4115 

46    3  47 

4041 

Sun 

E. 

65  52  ;32 

9908 

64  20  23 

9919 

62  48  28 

9931 

61   16  48 

9949 

25 

Antares 

\V. 

93  17    5 

9678 

94  54  15 

9688 

96  31   11 

9698 

98    7  54 

9707 

Jupiter 

W. 

63  41   18 

9639 

65  19  20 

9649 

66  57    9 

9658 

68  34  45 

9667 

a  Aquilee 

W. 

52    8  :i8 

3773 

53  24    8 

3735 

54  40  18 

3709 

55  57    3 

3679 

Sun 

E. 

53  42    5 

3000 

52  11  52 

3010 

50  41  52 

3099 

49  12    6 

3033 

26 

Jupiter 

W. 

76  39  41 

97J3 

78  16    4 

9799 

79  52  15 

9730 

81  28  15 

9738 

aAqiiilai 

W. 

62  27  45 

3565 

m  46  57 

3551 

65    6  25 

3538 

66  26    7 

3598 

Sun 

E. 

41  46  45 

3090 

40  18  23 

3101 

38  50  15 

3113 

37  22  21 

3195 

27 

Jupiter 

VV. 

89  25  27 

9781 

91     0  20 

9788 

92  35    3 

9797 

94    9  35 

98C5 

a  Aquilee 

W. 

73    6  57 

3497 

74  27  25 

3495 

75  47  55 

3493 

77    8  27 

3499 

Fomalhaut 

W. 

37  53  12 

3348 

39  16  28 

33  J  9 

40  40  17 

3994 

42    4  35 

3974 

Sun 

E. 

30    6  37 

3190 

28  40  1() 

3904 

27  14  12 

3990 

25  48  26 

3936 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

A^  r^KiAJt* 

Midnight. 

P.L. 
of 

XVh- 

P.L. 
of 

XVUIh 

P.L. 
of 

XXJh- 

P.L. 
of 

18 

Spica 

W. 

Dlff. 

Diir. 

Dlff. 

Diff. 

M9  2i    8 

9160 

o         1      n 

51   10    6 

9189 

51?  59     l' 

9185 

.54  47  51' 

9189 

Jdpiter 

E. 

26  5:^  'I? 

9130 

25    3  33 

9134 

23  13  26 

9140 

21  23  28 

9147 

a  Aquilee 

E. 

&)  16  51) 

3963 

51  52    4 

3398 

50  28  25 

3400 

49    6    9 

3480 

Foinalhaut 

E. 

82  30  5-2 

9339 

80  45  39 

9339 

79    0  36 

9347 

77  15  45 

9356 

a  Pegasi 

E. 

98  56  5-> 

9598 

97  16  15 

9598 

95  35  41 

9531 

93  55  11 

9535 

19 

Spvca 

W. 

(53  50  15 

9917 

r>5  38  17 

9995 

67  26    8 

9939 

69  13  48 

9941 

Fomalhaut 

E. 

68  a5  14 

9416 

«)  52    2 

9431 

65    9  11 

9447 

63  26  43 

9463 

a  Pegasi 

E. 

85  34  44 

9S74 

8:)  55  14 

9586 

82  16    0 

9596 

80  37    2 

9611 

Sow 

E. 

124    2    5 

9509 

122  20  55 

9510 

120  39  56 

9519 

118  59    9 

9598 

20 

Spica 

W. 

78    8  56 

9985 

79  55  17 

9996 

81  41  23 

9306 

as  27  14 

9316 

Antares 

W. 

32  .33  22 

3379 

34  17  27 

9378 

36    I  33 

9380 

37  45  37 

9389 

Fomalhaut 

E. 

55    0  52 

9568 

53  21   13 

9593 

51  42    8 

9691 

50    3  41 

9649 

a  Pegasi 

E. 

72  27  10 

9693 

70  .50  21 

9713 

69  13  59 

9735 

67  38    6 

97ii8 

Sun 

E. 

110  38  28 

9577 

108  59     1 

9588 

107  19  49 

9500 

105  40  52 

9610 

21 

Spica 

W. 

92  12  37 

9371 

93  56  54 

3389 

95  40  54 

9394 

97  24  34 

9405 

Antares 

W. 

46  24  35 

9406 

48    7  58 

9416 

49  51  10 

9494 

51  34  10 

9433 

Fomalhaut 

E. 

42    2  17 

9835 

40  28  35 

9883 

38  55  55 

9937 

37  24  23 

9907 

a  Pegasi 

E. 

59  46  43 

9884 

58  14  16 

9997 

56  42  31 

9969 

55  11  30 

9990 

Sun 

E. 

9Z  29  57 

9667 

95  52  33 

9679 

94  15  25 

9691 

92  38  .3.3 

9704 

22 

Spica 

W. 

105  59    8 

9464 

107  41  12 

9476 

109  22  59 

9488 

111     4  29 

3500 

Antares 

W. 

60    6    7 

9478 

61  47  51 

9487 

63  29  22 

9407 

65  10  39 

9507 

Jupiter 

W. 

30  11  34 

9430 

31  54  26 

9441 

33  37    2 

9459 

35  19  23 

9463 

a  Pegasi 

E. 

47  49    8 

3939 

46  23  37 

3990 

44  59  14 

3354 

43  .36    5 

3495 

Suw 

E. 

84  38  17 

9764 

83    3    2 

9776 

81  28    3 

3788 

79.53  20 

3800 

23 

Antares 

W. 

73  33  35 

9557 

75  13  29 

9567 

76  53    9 

9578 

78  32  34 

9588 

Jupiter 

W. 

43  47  14 

9517 

45  28    3 

9598 

47    8  37 

9530 

48  48  ,56 

3549 

a  Aquilfe 

W. 

38  28  28 

4608 

39  27  58 

4653 

40  29  37 

4518 

41  33  13 

4390 

Suif 

E. 

72    3  39 

9860 

70  30  29 

9873 

68  57  35 

9884 

67  24  56 

989U 

24 

Antares 

W. 

86  46  13 

9638 

88  24   16 

9646 

90    2    6 

9658 

91  39  42 

9668 

Jupiter 

W. 

57    6  59 

9600 

58  45  54 

9610 

60  24  35 

9690 

62    3    3 

9699 

a  Aquilfle 

W. 

47  14  46 

3975 

48  26  50 

3916 

49  39  54 

3889 

50  .53  52 

3816 

Sun 

E. 

59  45  23 

9954 

58  14  12 

9966 

56  43  15 

9977 

55  12  33* 

2988 

25 

Antares 

W. 

m  44  25 

9716 

101  20  43 

9796 

102  56  48 

3736 

104  32  40 

3747 

Jupiter 

W. 

70  12    9 

96n 

71  49  20 

9686 

73  26  19 

9605 

75  .  3    6 

3704 

a  Aquilfle 

W. 

57  14  20 

3645 

58  32    6 

3699 

59  50  17 

3600 

61     8  51 

3589 

Run 

E. 

47  42  34 

3044 

46  13  16 

3056 

44  44  12 

3067 

43  15  22 

3078 

26 

JtrPlTER 

W. 

83    4    4 

9747 

84  39  42 

9756 

86  15    8 

9764 

87  .50  23 

3779 

a  AquiliB 

W. 

67  46    0 

3519 

69    6    3 

3511 

70  26  15 

3506 

71  46  .33 

3500 

Sun 

E. 

35  54  42 

3138 

34  27  18 

3150 

33    0    9 

3163 

31  .33  15 

3176 

27 

Jupiter 

W. 

95  43  56 

9813 

97  18    7 

9891 

98  52    8 

9838 

100  25  .59 

9836 

a  Aquilfle 

W. 

78  29    0 

3403 

79  49  32 

3494 

81  10    3 

3497 

82  30  31 

3500 

Fomalhaut 

W. 

43  29  17 

3956 

44  54  20 

3940 

46  19  42 

3996 

47  45  20 

3914 

Sun 

E. 

24  23    0 

3954 

22  57  55 

3974 

21  a3  13 

3995 

20    8  56 

3390 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 
1 

1 

THE  BUN'S 

SiderMl 
Time  of 
Semi- 
diAmeter 
PftMing 
Meridian. 

Sqoatton  of 

Time. 

to  be 
Sabtraoted 

fh>m 
Apparent 

Time. 

DiCfor 
1  Honr. 

Apparent 
Right  Aaoeotloii. 

DUr.  for 
1  Hoar. 

Apparent 

Diit  for 
IHonr. 

Semi, 
diftmeter. 

Wed. 
Thur. 
Frid. 

1 
2 
3 

h      m       B 

2  35  21.21 
2  39  10.78 
2  43    0.89 

9.554 
9.577 
9.599 

N.15  13  11.8 
15  31     6.5 
15  48  45.8 

+45.10 
44.46 
43.81 

15  54!08 
15  53.85 
15  53.62 

66!l0 
66.18 
66.26 

m       B 

3     3.31 
3  10.27 
3  16.69 

s 
0.301 
0.278 
0.256 

Sat. 

SUN. 

Mon. 

4 
5 
6 

2  46  51.55 
2  50  42.75 
2  54  34.50 

9.622 
9.644 
9.667 

16     6     9.3 
16  23  16.9 
16  40    8.1 

+43.15 
42.47 
41.78 

15  53.40 
15  53.18 
15  52.96 

66.35 
66.43 
66.51 

3  22.58 
3  27.92 
3  32.72 

0.2.33 
0.211 
0.188 

Tuea. 
Wed. 
Thur. 

7 
8 
9 

2  58  26.80 

3  2  19.65 
3    6  13.06 

9.690 
9.714 
9.737 

16  56  42.5 

17  13    0.0 
17  29    0.2 

+41.08 
40.37 
39.64 

15  52.74 
15  52.53 
15  52.32 

66.59 
66.67 
66.75 

3  36.97 
3  40.66 
3  43.79 

0.165 
0.142 
0.118 

Frid. 
Sat.    . 
SUN. 

10 

1^ 

3  10    7.02 
3  14     1.54 
3  17  56.64 

9.761 
9.784 
9.808 

17  44  42.8 

18  0    7.5 
18  15  14.0 

-1-38.90 
38.15 
37.39 

15  52.12 
15  51.91 
15  51.71 

66.83 
66.91 
66.99 

3  46.38 
3  48.41 
3  49.87 

0.095 
0.072 
0.048 

13 
14 
15 

3  21  52.31 
3  25  48.54 
3  29  45.34 

9.831 
9.855 

9.878 

18  30    2.1 
18  44  31.6 
18  58  42.1 

+36.62 
35.83 
35.04 

15  51.51 
15  51.31 
15  51.11 

67.07 
67.15 
67,23 

3  50.76 
3  51.08 
3  50.84 

0.025 
0.001 
0.022 

Thur. 

Frid. 

Sat. 

16 
17 
18 

3  33  42.70 
3  37  40.64 
3  41  39.16 

9.902 
9.926 
9.950 

19  12  33.4 
19  26     5.2 
19  39  17.3 

+34.23 
33.42 
32.59 

15  50.92 
15  50.73 
15  50.54 

67.32 
67.40 

67.48 

3  50.03 
3  48.65 
3  46.70 

0.046 
0.070 
0.094 

SUN. 

Mon. 

Tues. 

19 
20 
21 

3  45  38.24 
3  49  37.88 
3  53  38.09 

9.974 

9.997 

10.020 

19  52     9.5 

20  4  41.5 
20  16  53.0 

+31.75 
30.90 
30.04 

15  50.35 
15  50.16 
15  49.98 

67.56 
67.63 
67.71 

3  44.18 
3  41.10 
3  37.46 

0.118 
0.141 
0.164 

Wed. 
Thur. 
Frid. 

22 
23 
24 

3  57  38.85 

4  1  40.15 
4     5  41.99 

10.044 
10.066 
10.088 

20  28  43.7 
20  40  13.5 
20  51  22.2 

+29.17 
28.30 
27.41 

15  49.80 
15  49.62 
15  49.45 

67.78 
67.86 
67.93 

3  33.27 
3  28.53 
3  23.26 

0.187 
0.209 
0.231 

Sat. 

SUN 

Mon. 

25 
26 
27 

4     9  44.35 

.  4  13  47.23 

4  17  50.60 

10.110 
10.131 
10.151 

21     2     9.5 
21  12  35.1 
21  22  38.8 

+26.51 
25.61 
24.70 

15  49.28 
15  49.12 
15  48.96 

68.00 
68.07 
68.14 

3  17.47 
3  11.16 
3     4.37 

0.253 
0.274 
0.294 

Tues. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

4  21  54.45 
4  25  58.76 
4  30     3.52 
4  34     8.70 

10.170 
10.189 
10.207 
10.224 

21  32  20.5 
21  41  39.8 
21  50  36.5 
21  59  10.5 

+23.77 
22.83 
21.88 
20  93 

15  48.81 
15  48.66 
15  48.52 

15  48.38 

68.20 
68.26 
68.32 

68.38 

2  57.10 
2  49.37 
2  41.19 
2  32.59 

0.313 
0.332 
0.350 
0.367 

Sat. 

32 

4  38  14.28 

e  mean  time  of  i»ei 

10.241 

uidiamete 

N.22     7  21.5 

+  19.97 

15  48.24 

68.44 
Sfhim  th 

2  23.58 

0.384 

Nom-Th 

r  pasning  may  be  found  by  s 

ubtracting  0«.] 

e  sidereal  tlm 

d. 

Tb 

e  siKu    \-  prefixed 

to  the  ho 

urly  change  of  declination  iii< 

liruteH  that  nc 

►rth  declii 

lations  are  iiici 

reaeing. 

11. 
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■     

AT  GBBBNWICH  MEAN  KOON. 

THE  SUN'S 

t 

1 

1 

1 
1 

Time, 

to  be 

Added  to 

Mean  Time. 

I>UCfor 
IHonr. 

Sidenal 

Time, 

or 

Right  Aaoension 

of 

KeanSnn. 

Appaieat 
Bight  Aaoension. 

Diftfor 
1  Honr. 

ApiMirent 
Doolination. 

Diftfor 
1  Hoar. 

Wed. 
Thur. 
Frid. 

1 

2 
3 

2  35  21.70 
2  39  11.29 
2  43     1.42 

9.655 
9.578 
9.600 

N.  15"  13  14.0 
15  31     8.8 
15  48  48.1 

8 

+45.10 
44.46 
43.81 

m       • 
3     3.3d 
3  10.29 
3  16.71 

o'.301 
0.278 
0.256 

h      m       8 

2  38  25.03 
2  42  21.58 
2  46  18.13 

Sat. 

SUN. 

Mon. 

4 
5 
6 

2  46  52.10 
2  50  43.31 
2  54  35.07 

9.623 
9.645 
9.668 

16     6  11.7 
16  23  19.3 
16  40  10.5 

+43.15 
42,47 
41.78 

3  22.59 
3  27.93 
3  32.73 

0.233 
0.211 
0.188 

2  50  14.69 
2  54  11.24 
2  58    7.80 

Tues. 
Wed. 
Thur. 

7 
8 
9 

2  58  27.38 

3  2  20.25 
3    6  13.67 

9.691 
9.714 
9.737 

16  56  44.9 

17  13    2.4 
17  29    2.6 

+41.08 
40.37 
39.04 

3  36.98 
3  40.67 
3  43.80 

0.165 
0.142 
0.118 

3    2     4.36 
3     6    0.92 
3     9  57.47 

Frid. 

Sat. 

SUN. 

10 
11 
12 

3  10    7.64 
3  14    2.17 
3  17  57.27 

9.761 
9.784 
9.808 

17  44  45.2 

18  0    9.9 
18  15  16.4 

+38.90 
38.16 
37.39 

3  46.39 
3  48.42 
3  49.87 

0.095 
0.072 
0.048 

3  13  54.03 
3  17  50.59 
3  21  47.14 

Mon. 
Tues. 
Wed. 

13 
14 
15 

3  21  52.94 
3  25  49.17 
3  29  45.97 

9.831 
9.855 
9.878 

18  30    4.5 
18  44  33.9 

18  58  44.4 

+36.62 
35.83 
36.04 

3  50.76 
3  51.08 
3  50.84 

0.025 
0.001 
0.022 

3  25  43.70 
3  29  40.25 
3  33  36.81 

Thur. 

Frid. 

Sat. 

16 

17 
18 

3  33  43.33 
3  37  41.27 
3  41  39.78 

9.902 
9.926 
9.950 

19  12  35.6 
19  26    7.3 
19  39  19.4 

+34.23 
33.42 
32.69 

3  50.03 
3  48.65 
3  46.69 

0.046 
0.070 
0.094 

3  37  33.36 
3  41  29.92 
3  45  26.47 

SUN. 

Mon. 

Tues. 

19 
20 
21 

3  45  38.86 
3  49  38.49 
3  53  38.69 

9.974 

9.997 

10.020 

19  52  11.5 

20  4  43.4 

20  16  54.8 

+31.75 
30.90 
30.04 

3  44.17 
3  41.09 
3  37.45 

0.118 
0.141 
0.164 

3  49  23.03 
3  53   19.58 
3  57  16.14 

Wed. 
Thur. 
Frid. 

22 
23 
24 

3  57  39.44 

4  1  40.73 
4     5  42.56 

10.043 
10.065 
10.087 

20  28  45.5 
20  40  15.3 
20  51  23.8 

+29.17 
28.30 
27.41 

3  33.26 
3  28.52 
3  23.25 

0.187 
0.209 
0.231 

4     1   12.70 
4     5     9.25 
4     9     5.81 

Sat. 

SUN. 

Mon. 

25 
26 
27 

4    9  44.91 
4  13  47.77 
4  17  51.12 

10.109 
10.130 
10.150 

21     2  11.0 
21  12  36.5 
21  22  40.1 

+26.51 
25.61 
24.70 

3  17.46 
3  11.15 
3    4.36 

0.253 
0.274 
0.294 

4  13    2.37 
4  16  58.92 
4  20  55.48 

Tuea. 
Wed. 
Thur. 
Frid. 

28 
29 
30 
31 

4  21  54.95 
4  25  59.24 
4  30    3.97 
4  34     9.13 

10.169 
10.188 
10.206 
10.223 

21  32  21.7 
21  41  40.9 
21  50  37.5 
21  59  11.4 

+23.77 
22.83 
21.88 
20.93 

2  57.09 
2  49.36 
2  41.18 
2  32.58 

0.313 
0.332 
0.350 
0.367 

4  24  52.04 
4  28  48.60 
4  32  45.15 
4  36  41.71 

Sat. 

32 

4  38  14.70 

10.240 

N.  22    7  22.3 

+  19.97 

2  23.57 

0.384 

4  40  38.27 

NOTE- 

-The 
The 
*rei 

sign  +  prefixed  to  t 
noreaalag. 

MO  noon  n 
he  hourly 

nay  be  fMsnmed  the  Mame  aa  th 
change  of  declination  indicatef 

%t  for  apparent  i 
1  that  north  decl 

loon. 
inations 

Diff.  for  1  Hour, 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

^ 

i 

THE  SUN'S 

1 

1 

TBUB  LONGITITDB. 

LogaHthm 

of  the 

Badins  Yeotor 

MeaaTlaM 

1 

'S 

& 

Difll  for 
IHoor. 

LATITUDE. 

of  the 
Barth. 

DUTfor' 
1  Hoar. 

of 
SidecealKoon. 

p 

X 

V 

1 

121 

4f  16  43!4 

16  44^8 

I45!47 

-0.50 

0.0035889 

+44.4 

h      m       n 

21   18     5.00 

2 

122 

42  14  53.7 

14  55.0 

145.39 

0.41 

0.0036946 

43.7 

21   14     9.10 

3 

123 

43  13    2.2 

13     3.4 

145.31 

0.30 

0.0037985 

4.3.0 

21    10  13,20 

4 

124 

44  11     8.8 

11     9.9 

145.23 

-0.18 

0.0039008 

+42.3 

21     6  17.29 

5 

125 

45     9  13.5 

9  14.5 

145.15 

-0.04 

0.0040016 

41.7 

21     2  21.38 

6 

126 

46    7  16.3 

7  17.1 

145.07 

+  0.09 

0.0041009 

41.1 

20  58  25.47 

7 

127 

47     5  17.1 

5  17.8 

144.99 

+  0.21 

0.0041988 

+40.5 

20  54  29.56 

8 

128 

48     3  16.1 

3  16.7 

144.92 

0.31 

0.0042954 

40.0 

20  50  33.65 

9 

129 

49     1   13.2 

1  13.6 

144.84 

0  39 

0.0043908 

39.5 

20  46  37.74 

10 

130 

49  59     8.5 

59    8.7 

144.77 

+  0.45 

0.0044852 

+39.1 

20  42  41.83 

11 

131 

50  57    2.1 

57    2.2 

144.70 

0.48 

0.0045786 

38.7 

20  38  45.92 

12 

132 

51  54  54.0 

54  54.0 

144.()3 

0.48 

0.0046711 

38.4 

20  34  50.01 

13 

133 

52  52  44.2 

52  44.1 

144.56 

+  0.45 

0.0047627 

+38.0 

20  30  51.10 

U 

134 

53  50  32.9 

50  32.6 

144.50 

0.39 

0.0048534 

37.6 

20  26  58.19 

15 

135 

54  48  20.1 

48  19.6 

144.44 

0.30 

.0.0049433 

37.2 

20  23    2.28 

16 

136 

55  46     5.8 

46     5.2 

144.:^ 

+  0.18 

0.0050323 

+36.9 

20  19     6.37 

17 

137 

56  43  50.3 

43  49.6 

144.33 

+  0.06 

0.0051204 

36.5 

20  15  10.46 

18 

138 

57  41  33.6 

41  32.7 

144.28 

-0.08 

0.0052075 

36.1 

20  11    14.55 

19 

139 

58  39  15.7 

39  14.6 

144.24 

-  0.21 

0.0052936 

+35.6 

20    7   18.64 

20 

140 

59  36  56.7 

36  55.4 

144.19 

0.34 

0.0053785 

35.1 

20     3  22.73 

21 

141 

60  34  36.7 

34  35.3 

144.14 

0.46 

0.0054621 

34.5 

19  59  26.82 

22 

142 

61  32  15.7 

32  14.2 

144.10 

-  0.56 

0.0055442 

+33.9 

19  55  30.91 

23 

143 

62  29  53.7 

29  52.0 

144.06 

0.64 

0.0056247 

33.2 

19  51  35.00 

24 

144 

63  27  30.7 

27  28.8 

144.02 

0.70 

0.0057034 

32.4 

19  47  39.09 

25 

145 

64  25    6.7 

25     4.6 

143.98 

-0.72 

0.0057801 

+31.6 

Id  43  43.18 

26 

146 

65  22  41.8 

22  39.6 

143.94 

0.70 

0.0058548 

30.7 

19  39  47  27 

27 

147 

ee  20  16.0 

20  13.7 

143.89 

0.66 

0.0059274 

29.8 

19  35  51.35 

28 

148 

67  17  49.3 

17  46.8 

143.85 

-0.60 

0.0059978 

+28.8 

19  31  55.44 

29 

149 

68  15  21.6 

15  18.8 

143.80 

0.51 

0.0060658 

27.8 

19  27  59.53 

30 

150 

69  12  52.7 

12  49.8 

143.76 

0.39 

0.0061313 

26.8 

19  24     3.62 

31 

151 

70  10  22.8 

10  19.8 

143.72 

0.27 

0.0061944 

25.9 

19  20    7.71 

32 

152 

71     7  51.8 

7  48.7 

143.G8 

-  0.14 

0.0062552 

+219 

19  16  11.81 

Kcm 

t.— The 

the 

numbers  in  oolanm 
mean  eqninox  of  Jm 

Dojuy  0*.0. 

to  the  in 

lo  equinox  of  the  date;  in  oolm 

nn  X',  to 

Diff.  for  1  Hour, 
—  9-.8296. 
(Table  n.) 
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OBEENWIGH  MEAN  TIME. 

THE  MOON'S 

1 

1 
2 
3 

SBinDTAMKTKR. 

HOSIZONTAt 

PARALLAJC. 

UPPER  TRANSIT. 

AOR. 

Noon. 

Mldnicht. 

Koon. 

DUr.  for 
1  Hour. 

MidnlKht. 

Diir.  tor 
1  Hoar. 

Greenwich. 

DUr.  for 
1  Hoar. 

Noon. 

14  50"5 
14  47.3 
14  45.6 

14  48.7 
14  46.2 
14  45.5 

/              // 

54  21.4 
54     9.3 
54     3.3 

0.38 
-O.M 

54  14.7 
54     5.5 
54    2.9 

-o!50 
-0.25 
+0.05 

h      m 

1     6.1 

1  52.1 

2  39.4 

m 

1.89 
1.95 
3.00 

d 

1.4 

2.4 
3.4 

4 
5 
6 

14  45.9 
14  48.5 
14  53.5 

14  46.9 
14  50.7 
14  57.0 

54     4.5 
54  13.9 
54  32.4 

+0.2*2 
0.58 
0.97 

54    8.1 
54  22.0 
54  45.2 

+0.39 
0.77 
1.17 

3  27.8 

4  16.8 

5  5.9 

2.03 
2.05 
2.04 

4.4 
5.4 
6.4 

7 
8 
9 

15     1.2 
15  11.4 
15  23.9 

15    6.0 
15  17.4 
15  30.9 

55    0.5 

55  38.0 

56  24.0 

+  1.37 
1.75 
2.07 

55  18.1 

56  0.0 
56  49.7 

+1.56 
1.92 
2.20 

5  54.7 

6  43.0 

7  30.8 

8.02 
2.00 
1.99 

7.4 
8.4 
9.4 

10 
11 
12 

15  38.3 

15  53.7 

16  8.9 

15  45.9 

16  1.4 
16  16.0 

57  16.8 

58  13.2 

59  9.1 

+2.30 
2.36 
2.24 

57  44.8 

58  41.5 

59  35.2 

+2.35 
2  33 
2.09 

8  18.6 

9  6.9 
9  56.6 

2.00 
2.04 
2.12 

10.4 
11.4 
12.4 

13 
14 
15 

16  22.5 
16  33.1 
16  39.5 

16  28.3 
16  36.9 
16  40.9 

59  59.2 

60  38.2 

61  1.7 

+1.88 

1.32 

+0.61 

60  20.4 

60  52.1 

61  6.7 

+1.62 

0.98 

+0.22 

10  48.8 

11  44.0 

12  42.7 

2.23 
2.38 
2.52 

13.4 
14.4 
15.4 

16 
17 
18 

16  41.0 
16  37.4 
16  29.6 

16  39.8 
16  34.0 
16  24.4 

61     7.0 
60  53.9 
60  25.2 

-0.17 
0.89 
1.46 

61     2.6 
60  41.3 
60    6.2 

-0.55 
1.20 
1.68 

13  44.4 

14  47.6 

15  49.9 

2.62 
2.63 
2.55 

16.4 
17.4 
18.4 

19 
20 
21 

16  18.6 
16    5.8 
15  52.4 

16  12.3 
15  59.1 
15  45.7 

59  44.8 
58  57.7 

58    8.4 

-1.85 
2.03 
2.04 

59  21.8 
58  33.1 
57  44.1 

-1.96 
2.05 
2.00 

16  49.5 

17  45.0 

18  36.4 

2.40 
2.22 
2.06 

19.4 
20.4 
21.4 

22 
23 
24 

15  39.3 
15  27.2 
15  16.6 

15  33.1 
15  21.7 
15  11.8 

57  20.4 
56  36.2 
55  57.0 

-1.93 
1.74 
1.51 

56  57.7 
56  15.9 
55  39.6 

-1.84 
1.63 
1.39 

19  24.3 

20  9.6 
20  53.2 

1.93 
1.84 
1.80 

22.4 
23.4 
24.4 

25 
26 
27 

15    7.5 
15    0.0 
14  53.9 

15    3.5 
14  56.8 
14  51.5 

55  23.6 
54  56.0 
54  33.9 

-1.27 
1.03 
0.81 

5$     9.1 
54  44.3 
54  24.9 

-1.15 
0.92 
0.70 

21  36.2 

22  19.4 

23  3.5 

1.79 
1.81 
1.86 

25.4 
26  4 
27.4 

28 
29 
30 
31 

14  49.4 
14  46.2 
14  44.3 
14  44.0 

14  47.6 
14  45.1 
14  44.0 
14  44.4 

54  17.1 
54     5.3 
53  58.6 
53  57.4 

-0.60 

0.39 

-0.17 

+0.07 

54  10.6 
54     1.3 
53  57.3 
53  59.0 

-0.49 

0.28 

-0.05 

+0.20 

23  48.9 

6 

0  35.7 

1  23.7 

1.92 

1.98 
2.03 

28.4 

29.4 

0.8 

1.8 

32 

14  45.3 

14  46.6 

54     2.1 

+0.33 

54     6.9 

+0.47 

2  12.6 

2.05 

2.8 
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GEBBN  VVIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BightA806Diion. 

Diftfor 
iMinnte. 

Diitfor 
lliinate. 

Hoar. 

DUE  for 
IMinnte. 

DUE  for 
IMinnte. 

WEI 

>NEBI 

)AY  1. 

FBIDAY  3. 

b     m      8 

8 

N.15''  53'  56^5 

// 

h    m      8 

a 

O         #           // 

0 

3  42  28^ 

1.9063 

8.519 

0 

5  20  35.29 

9U)919 

NiJl    9    9.4 

4.493 

1 

3  44  28.12 

1.9979 

16    2  25.0 

8.430 

1 

5  22  40.82 

9.0930 

21  13  31.9 

4.336 

2 

3  46  28.01 

1.0999 

16  10  49.2 

8.366 

2 

5  24  46.45 

9.0947 

21   17  48.5 

4.999 

3 

3  48  28.02 

9.0019 

16  19    9.0 

8.993 

3 

5  26  52.18 

9.0964 

21  21  59.3 

4.131 

4 

3  50  28.15 
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OBBBHTWIOH  MBAK  TIME. 

THK  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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11  10    9.67 

9.0899 

10  12  40.3 

11.505 

21 

12  51  4a43 

9.1659 

N.  0    0    9.1 

13UHI 

22 

11  12  15.03 

9.0806 

10     1     8.0 

11.571 

22 

12  53  56.43 

9.1689 

S.  0  13  29.9 

13.669 

23 

J I  14  20.42 
F] 

9.0901 

aiDA^ 

N.  9  49  31.8 
10 

11.635 

23 

12  56    6.61 
SI 

9.1719 

JNDA1 

S.  0  27  10.0 
I  12. 

I3US76 

0 

11   16  25.84 

9.0906 

N.  9  37  51.8 

11.696 

0 

12  58  16.98 

9.1743 

S.  0  40  51.0 

13.691 

1 

11   18  31.29 

9.0911 

9  26    8.0 

11.769 

1 

13    0  27.53 

9.1774 

0  54  32.9 

13.706 

2 

J I  20  36,77 

9.0916 

9  14  20.4 

11.825 

2 

13    2  38.27 

9.1806 

1     8  15.6 

13.718 

3 

1 1  22  42.28 

9.0999 

9    2  29.0 

11.887 

3 

13    4  49.20 

9.1838 

1  21  59.1 

13.730 

4 

1 1  24  47.ft3 

9.0999 

8  50  34.0 

11.948 

4 

13    7    0.33 

9.1^71 

1  35  43.2 

13.740 

5 

11  26  53.43 

9.0996 

8  38  35.3 

19.008 

5 

13    9  11.66 

9.1905 

1  49  27.9 

13.748 

6 

11  28  59.07 

9.0943 

8  26  33.0 

19.068 

6 

13  11  23.19 

9.1939 

2    3  13.0 

13.755 

7 

11  31     4.75 

9.0951 

8  14  27.1 

19.126 

7 

13  13  34.93 

9.1974 

2  16  58.5 

13.769 

8 

11  33  10.48 

9.0960 

8    2  17.8 

19.183 

8 

13  15  46.88 

9.2009 

2  30  44.4 

13.767 

9 

11  35  16.27 

9.0970 

7  50    5.1 

19.940 

9 

13  17  59.04 

9.9045 

2  44  30.6 

13.771 

10 

11  37  22.12 

9.0980 

7  37  49.0 

12J297 

10 

13  20  11.42 

9.9089 

2  58  16.9 

13.779 

11 

11  39  28.03 

9.0990 

7  25  2i).5 

19.359 

11 

13  22  24.02 

9.9119 

3  12    3.2 

13.779 

12 

11  41  34.00 

9.1000 

7  13    6.8 

19.405 

12 

13  24  36.85 

2.9157 

3  25  49.5 

13.771 

13 

11  43  40.03 

9.1011 

7    0  40.9 

19.459 

13 

13  26  49.90 

9.9195 

3  39  35  7 

13.768 

14 

11  45  46.13 

9.1022 

6  48  11.7 

12.512 

14 

13  29    3.19 

9J9934 

3  53  21 7 

13.764 

15 

1 1  47  52.30 

2.1034 

6  35  39.4 

12..'i64 

15 

13  31  16.71 

9.9973 

4    7    7.4 

13.758 

16 

11  49  58.54 

2.1047 

6  23    4.0 

19.615 

16 

13  33  30.47 

9.9313 

4  20  52.7 

13.759 

17 

11  52    4.86 

2.1060 

6  10  25.6 

12.664 

17 

13  35  44.47 

9.9353 

4  34  37.6 

13.743 

18 

11  54  11.26 

9.1074 

5  57  44.3 

12.713 

18 

13  37  58.71 

9.9394 

4  48  21.9 

13.739 

19 

11  56  17.75 

9.1088 

5  45    0.1 

12.761 

19 

13  40  13.20 

9.9436 

5    2    5.5 

13.791 

20 

11  58  24.32 

9.1109 

5  32  13.0 

12.808 

20 

13  42  27.94 

9.9478 

5  15  48.4 

13.707 

21 

12    0  30.98 

2.1117 

5  19  23.1 

12.854 

21 

13  44  42.93 

9.9590 

5  29  30,4 

13.699 

22 

12    2  37.73 

2.1133 

5    6  30.5 

12.899 

22 

.13  46  58.18 

9.9564 

5  43  11.5 

13.676 

23 

12    4  44.58 

2.1150 

4  53  a5.2 

12.944 

2;) 

13  49  13.70 

9.9600 

5  56  51.5 

13.657 

24 

12    6  51.53 

2.1167 

N.  4  40  37.2 

19.987 

24 

13  51  29.49 

9.9653 

B.  6  10  30.4 

13.638 

vni. 


MAT,    1889. 
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OBBBNWIOH  MEAK  TIMB. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Slgki 


DiAfor 
IMinate. 


Dedination. 


Difffor 
IMinate. 


Hour. 


Bight  ABoenaion. 


Diftfor 
IMinate. 


DeelinAtioa. 


IMinote. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  13. 


h 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


m     8 

a 

51  29.49 

9.S653 

53  45.54 

3.9007 

56    1.86 

9.9749 

58  18.44 

9.9787 

0  35.30 

9.9833 

2  52.44 

9.9880 

5    9.86 

9.9997 

7  27.56 

9.9974 

9  45.55 

9.3099 

12    3.a3 

9.3071 

14  22.40 

9.3190 

16  41.27 

9.3169 

19    0.43 

9.3918 

21  19.89 

9.3968 

23  39.65 

9^^310 

25  59.72 

9.3370 

28  20.09 

9.3491 

30  40.77 

9.3479 

33    1.75 

9.3593 

a5  23.04 

9.3575 

37  44.65 

9.3698 

40    6.58 

9.3689 

42  28.83 

9.3735 

44  51.40 

9.3788 

S.    6   10  30.4 

11 

6  24    8.1 

6  37  44.4 

6  51  19.3 

7    4  52.7 

7  18  24.5 

7  31  54.5 

7  45  22.7 

7  58  49.0 

8  12  13.2 

8  25  35.3 

8  38  55.1 

8  52  12.6 

9    5  27.6 

9  18  40.1 

9  31  49.9 

9  44  56.9 

9  58    1.1 

10  11     2.3 

ij 

10  24    0.4 

H 

10  36  55.2 

15 

10  49  46.7 

U 

11    2  34.8 

IJ 

S.11  15  19.4 

li 

TUESDAY  14. 


47  14.29 

9.3849 

49  37.50 

9.3805 

52    1.03 

9.3948 

54  24.88 

9.4009 

56  49.05 

9.4056 

59  13.55 

9.4111 

I  38.38 

9.4166 

4    3.54 

9.4990 

6  29.02 

9.4974 

8  54.83 

9.4399 

11  20.97 

9.4384 

13  47.44 

9.4439 

16  14.24 

9.4494 

18  41.37 

9.4549 

21    8.83 

9.4604 

23  36.62 

9.4658 

26    4.73 

9.4719 

28  33.17 

9.4787 

31     1.94 

9.4899 

33  31.04 

9.4877 

36    0.46 

9.4931 

38  30.21 

9.4885 

41    0.28 

9.5038 

43  30.67 

9.5009 

46    1.38 

QJ&145 

S.11  28    0.3 

11  40  37.5 

11  53  10.8 

12    5  40.1 

12  18    5.3 

12  30  26.3 

12  42  43.0 

12  54  55.3 

13    7    3.1 

13  19    6.2 

13  31     4.5 

13  42  58.0 

13  54  46.6 

14    6  30.1 

14  18    8.3 

14  29  41.2 

14  41    8.7 

14  52  30.6 

15    3  46.9 

15  14  57.4 

15  26    2.1 

15  37    0.8 

15  47  53.4 

15  58  39.8 

S.16    9  19.9 

13.638 
13.617 
13.593 
13.569 
13.543 
13.515 
13.485 
13.454 
13.491 
13.386 
13.348 
13.311 
13.971 
13.999 
13.186 
13.140 
13.083 
13.045 
19.994 
19.941 
19.886 
19.830 
19.779 
19.719 


19.651 
19.587 
19JS99 
19.454 
19.385 
19.314 
19.949 
19.167 
19.091 
19.019 
11.839 
11.851 
11.767 
11.681 
UJ593 
UJ503 
11.419 
11.318 
11.993 
11.197 
11.098 
10.997 
10.895 
10.791 
10.615 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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20 
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22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  15. 


h  m  s 
15  46  1.38 
15  48  32.41 
15  51  3.76 
15  53  35.42 
15  56    7.40 

15  58  39.69 

16  1  12.28 
16  3  45.18 
16  6  18.38 
16  8  51.88 
16  11  25.67 
16  13  59.76 
16  16  34.14 
16  19  8.80 
16  21  43.74 
16  24  18.96 
16  26  54.46 
16  29  30.23 
16  32  6.27 
16  34  42.57 
16  37  19.12 
16  39  55.92 
16  42  32.96 
16  45  10.25 


9.5145 
9.5198 
9.5951 
9..')304 
9.5356 
9.5407 
9.5457 
9.5508 
9.5558 
9.5607 
9.5657 
9.5706 
9.^753 
9.5800 
9.5847 
9.5893 
9.5830 
9.5984 
9.6098 
9.6071 
9.6119 
9.6153 
3.6194 
9UI934 


S.16  9  19.9 

16  19  53.6 
16  30  20.8 
16  40  41.4 

16  50  55.2 

17  I  2.2 
17  11  2.3 
17  20  55.3 
17  30  41.2 
17  40  19.9 
17  49  51.2 

17  59  1.5.1 

18  8  31.4 
18  17  40.1 
18  26  41.1 
18  35  34.2 
18  44  19.4 

18  52  56.6 

19  1  25.8 
19  9  46.8 
19  17  59.4 
19  26  3.7 
19  33  59.6 

S.19  41  46.9 


THUESDAY  16. 


16  47 
16  50 
16  53 
16  55 

16  58 

17  0 


17 
17 
17 
17 


17  14 
17  16 
17  19 
17  22 
17  24 
17  27 
17  30 
17  32 
17  35 
17  38 
17  40 
17  43 
17  46 
17  49 
17  51 


47.77 

9.6979 

25.52 

9.6310 

3.49 

9.6347 

41.68 

9.6383 

20.09 

9.6419 

58.71 

9.6459 

37.52 

9.6484 

16.52 

9.6516 

55.71 

9.6547 

35.08 

9.6576 

14.62 

9.6604 

54.33 

9.6639 

34.20 

9.6658 

14.22 

9.6689 

54.38 

9.6704 

34.67 

9.6796 

15.09 

9.6747 

55.64 

9.6767 

36.30 

9.6786 

17.07 

9.6803 

57.93 

9.6818 

38.88 

9.6839 

19.91 

9.6844 

1.01 

9.6856 

42.18 

9.6867 

S.19  49  25.6 

19  56  55.6 

20  4  16.9 
20  II  29.3 
20  18  3Q.8 
20  25  27.3 
20  32  12.8 
20  38  49.1 
20  45  16.2 
20  51  34.1 

20  57  42.7 

21  3  41.9 
21  9  31.6 
21  15  11.8 
21  20  42.5 
21  26  3.7 
21  31  15.2 
21  36  16.9 
21  41  8.9 
21  45  51.1 
21  50  23.5 
21  54  46.1 
21  58  58.7 

3  1.4 
6  54.1 


22 
S.22 


10.615 
10.507 
10.388 
10.967 
10.174 
10.059 
9.849 
9.894 
8.705 
8.583 
8.460 
9.335 
8.908 
8.061 
8.051 
8.818 
8.687 
8.553 
8.418 
8.980 
8.141 
BJfm 
7.800 
7.717 


7.573 
7.498 
7.961 
7.139 
6.963 
6.833 
6.689 
6.598 
6.375 
6.991 
6U)65 
5.907 
5.748 
5.581 
5.439 
5.979 
5.110 
4.848 
4.785 
4.699 
4.458 
4.983 
4.198 
3.909 
3.796 
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MAY,    1889. 


IX. 


GBEENWIOH  MEAN  TIME. 


THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 


Hmir. 


Bight  Asoenslon. 


Difffor 
IMinate. 


DeoUnatioo. 


Diftfor 
1  Minute. 


Hoot. 
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12 

J3 
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18 
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21 

22 
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0 

1 

2 

3 

4 

5 

6 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FEroAY  17. 


h  m 
17  51 
17  54 
17  57 

17  59 

18  2 
18  5 
18  7 
18  10 
18  13 
18  15 
18  18 
18  21 
18  23 
18  26 
18  29 
18  32 
18  34 
18  37 
18  40 
18  42 
18  45 

'18  48 
18  50 
18  53 


18 
18 
19 
19 
19 
19 
19 
19 
19 
J9 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 


a 

8 

42.18 

8UI867 

23.41 

9J»7S 

4.68 

9.6889 

45.99 

9.8887 

27.33 

9.68B9 

8.69 

9.6805 

50.07 

9.6807 

31.45 

9.6807 

12.83 

9.6806 

54.19 

941809 

a5..53 

9.6888 

16.85 

9.6889 

58.12 

9.6874 

39.34 

9.6806 

20.51 

9.6856 

1.61 

9.6844 

42.64 

9.6839 

23.59 

9UI817 

4.44 

9.6800 

45.19 

9.6783 

25.84 

9.6765 

6.37 

9.6744 

46.77 

9.6799 

27.04 

9.6600 

S.22  6  54.1 
22  10  3a8 
22  14  9.5 
22  17  32.2 
22  20  44.8 
22  23  47.3 
22  26  39.7 
22  29  22.0 
22  31  54.2 
22  34  16.2 
22  36  28.1 
22  38  29.9 
22  40  21.5 
22  42  3.0 
22  43  34.3 
22  44  55.5 
22  46  6.5 
22  47  7.4 
22  47  58.2 
22  48  38.9 
22  49  9.5 
22  49  30.0 
22  49  40.5 

S.22  49  41.0 


SATURDAY  18. 


56    7.16 

9.6674 

58  47.13 

9.6649 

1  26.95 

9.6699 

4    6.60 

9.6603 

6  46.07 

94K63 

9  25.36 

12    4.46 

9.6S00 

14  ism 

9.6467 

17  22.06 

9.6439 

20    0.54 

9.6395 

22  38.80 

9.6358 

25  16.84 

9.6390 

27  54.64 

9.6980 

30  32.20 

9.6330 

33    9.51 

9.6107 

35  46.56 

9.6153 

38  23.35 

9.6100 

40  59.87 

9.6064 

43  36.12 

9.6018 

46  12.09 

9.5971 

48  47.77 

9.5099 

51  23.16 

9.5873 

53  58.25 

9.5893 

56  33.03 

9.5779 

59    7.51 

9.5790 

S.22  49  31.5 
22  49  12.0 
22  48  42.6 
22  48  3.3 
22  47  14.1 
22  46  15.1 
22  45  6.3 
22  43  47.7 
22  42  19.4 
22  40  41.5 
22  38  54.0 
22  36  56.9 
22  34  50.3 
22  32  34.2 
22  30  8.7 
22  27  33.8 
22  24  49.6 
22  21  56.1 
22  18  53.5 
22  15  41.7 
22  12  20.8 
22  8  50.9 
22  5  12.1 
22  1  24.5 

S.21  57  28.1 


3.795 
3.698 
3.461 
3.904 
3.196 
UM7 
9.780 
9.691 
9.459 
9.983 
9.114 
1.045 
1.776 
14107 
1.437 
1.968 
1.009 
04131 
0.769 
0.504 
0.496 
0.959 
-0.009 
+  0.075 


P4M9 
0.408 
0.573 
0.738 
0.009 
1.065 
1.998 
1.391 
1.559 
1.719 
1.879 
9.031 
9.160 
9.347 
9.503 
94150 
9.814 
9.067 
3.190 
3.979 


3.579 
3.790 
3.867 
4.013 


Bight  ABoenaioii. 


Diif  for 


DecUnation. 


Dlfllfor 
lliiimteu 
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21 

22 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


SUNDAY  19. 


19  59 

20  1 
20  4 
20  6 
20  9 
20  11 
20  14 
20  16 
20  19 
20  22 
20  24 
20  27 
20  29 
20  32 
20  34 
20  37 
20  39 
20  42 
20  44 
20  46 
20  49 
20  51 
20  54 
20  56 


7.51 
41.67 
15.51 
49.02 
22.21 
55.07 
27.59 
59.76 
31.58 

3.05 
34.17 

4.94 
35.35 

5.39 
35.06 

4.36 
33.29 

1.84 
30.01 
57.80 
25.21 
52.24 
18,88 
45.13 


a 

94&790 
9.5667 
9.5613 
9.5550 
9.5504 
9.5448 
9.5301 


9.5974 
9.5916 
9.5157 
9.5008 
9.5037 
9.4076 
9.4914 
9.4659 
9.4700 
9.4797 
9.4663 
9.4000 
9.4537 
9.4473 
9.4408 
9.4343 


S.21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
19 

8.19 


57  28.1 
53  22.9 
49  9.0 
44  46.6 

40  15.6 
35  36.2 
30  48.4 
25  52.3 
20  48.0 

15  35.5 
10  15.0 

4  46.5 
59  10.1 
53  25.9 
47  33.9 

41  34.2 
35  27.0 
29  12.3 
22  50.1 

16  20.6 
9  4a8 
2  59.9 

56  8.9 
49  10.9 


MONDAY  20. 


20 
21 
21 
21 
21 

5  I    21 

6  21 


21 
21 
21 


10  ,    21 

11  I    21 

12  !    21 


21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


59  10.99 
1  36.46 
4  1.54 
6  26.23 
8  50.52 
11  14.42 
13  37.93 
16  1.04 
18  23.75 
20  46.07 
23  7.99 
25  29.52 
27  50.65 
30  11.38 
32  31.72 
34  51.67 
37  11.23 
39  30.39 
41  49.16 
44  7.54 
46  25.53 
48  43.13 
51  0.35 
53  17.18 
55  33.63 


9.4978 
9.4913 
9.4148 
9.4089 
9.4016 
9.3051 
9.3885 
9.3818 
9.3753 
9.3687 
9.3691 
9.3555 
9.3480 
9.3493 


9.3997 
9.3161 
9.3096 
9.3031 
9.9066 
9.9909 
9.9837 
•  9.9773 
9.9710 


S.19  42  6.0 
19  34  54.2 
19  27  35.7 
19  20  10.6 
19  12  38.9 
19  5  0.7 
18  57  16.1 
18  49  25.2 
18  41  28.1 
18  33  24.8 
18  25  15.4 
18  17  0.1 
18  8  38.9 
18  0  11.9 
17  51  39.2 
17  43  0.8 
17  34  16.9 
17  25  27.5 
17  16  32.8 
17  7  32.8 
16  58  27.5 
16  49  17.1 
16  40  1.6 
16  30  41.2 

S.16  21  16.0 


44113 
4.1S0 
4.309 
4.445 
4.58r 
4.797 
4.866 
54)09 
5.140 
5.975 
5.408 
5.541 
5.679^ 
5.809 
5.931 
6.057 
6.189 
6.907 
6.431 
6.559 
6.679 
6.791 
64X)8 
7.094 


7.139 
7.959 
7.363 
7.473 
7.589 
7.600 
7.706 
74)00 
8.003 
8.106 
8.906 
8.304 
8.409 
8.407 
8.509 
8.686 
8.777 
8.867 
8.956 
0.044 
0.131 
0.916 
0.900 
0.380 
0.460 


X. 
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OBBBNWIOH  MBAir  UMB. 

THE  MOOITS  BIGHT  ABOENSION  AND  DECLINATION. 

How. 

DUtior 
IMiaato. 

DUE  for 
IKinato. 

Bmir. 

DIftfor 
IHinate. 

Daelinatlon. 

due:  for 

llfiAUto. 

TD 

ESDA 

Y  21. 

THURSDAY  23. 

h    m      8 

a 

O          /          // 

// 

h    m     8 

B 

O          /         // 

„ 

0 

21  55  33.63 

9.9710 

S.16  21  16.0 

9.460 

0 

23  38    1.75 

9.0109 

8.  7  38  31.5 

11.870 

1 

21  57  49.70 

9.9647 

16  11  46.0 

0.540 

1 

23  40    2.79 

9U)164 

7  26  38.6 

11.809 

2 

22    0    5.39 

9.9S83 

16    2  11.2 

9.618 

2 

23  42    3.60 

9UI117 

7  14  44.4 

11.914 

3 

22    2  20.70 

9.9690 

15  52  31.8 

9.606 

3 

23  44    4.19 

9UW60 

7    2  48.9 

11.936 

4 

22    4  35.63 

9.9457 

15  42  47.8 

0.770 

4 

23  46    4.56 

9UNM3 

6  50  52.1 

11J»7 

5 

22    6  50.18 

9J904 

15  32  59.4 

9.843 

5 

23  48    4.71 

9j0007 

6  38  54.1 

11.976 

6 

22    9    4.36 

9.9339 

15  23    6.6 

0a)16 

6 

23  50    4.65 

1.9073 

6  26  55.0 

11.904 

7 

22  11  18.17 

9.9971 

15  13    9.5 

9J87 

7 

23  52    4.39 

1.9839 

6  14  54.8 

19.011 

8 

22  13  31.61 

9.9910 

15    3    8.1 

10.667 

8 

23  54    3.92 

1.0005 

6    2  53.6 

19.097 

9 

22  15  44.69 

9.9160 

14  53    2.6 

10.196 

9 

23  56    3J2d 

1.0679 

5  50  51.5 

19.043 

10 

22  17  57.41 

9J00O 

14  42  53.0 

10.103 

10 

23  58    2.39 

1.9840 

5  38  48.4 

19.060 

11 

22  20    9.77 

9.9030 

14  32  39.4 

10.959 

11 

0    0    1.33 

1.0808 

5  26  44.4 

19.079 

12 

22  22  21.77 

9.1971 

14  22  21.9 

lOJHS 

12 

0    2    0.08 

1.9777 

5  14  39.7 

19.085 

13 

22  24  33.42 

9.1919 

14  12    0.6 

10.367 

13 

0    3  58.65 

1J747 

5    2  34.2 

19.097 

14 

22  26  44.71 

9.1853 

14    1  35.5 

10.448 

14 

0    5  57.04 

1.9717 

4  50  28.0 

19.108 

15 

22  28  55.65 

9.1795 

13  51    6.7 

lOJ^lO 

15 

0    7  55.26 

1JW88 

4  38  21.2 

19.118 

16 

22  31    6.25 

9.1737 

13  40  34.3 

J0.570 

16 

0    9  53.30 

1.8650 

4  26  13.8 

19.198 

17 

22  33  16.50 

9.1680 

13  29  58.3 

10.898 

17 

0  11  51.17 

1.0638 

4  14    5.8 

19.137 

18 

22  35  26.41 

9.10B3 

13  19  18.9 

10.685 

18 

0  13  48.88 

1.0605 

4    1  57.4 

13.144 

19 

22  37  35.9^ 

9.1587 

13    8  36.1 

10.741 

19 

0  15  46.43 

1.0578 

3  49  48.5 

19.151 

20 

22  39  45.22 

9.1519 

12  57  50.0 

10.796 

20 

0  17  4a82 

1.0669 

3  37  39.2 

12.157 

21 

22  41  54.13 

9.1467 

12  47    0.6 

10.660 

21 

0  19  41.06 

1.0697 

3  25  29.6 

19.169 

22 

22  44    2.71 

9.1409 

12  36    8.0 

10.909 

22 

0  21  38.15 

1.0509 

3  13  19.7 

19.167 

23 

22  46  10.96 

9.1948 

S.12  25  12.3 
AY  22. 

10.969 

23 

0  23  35.09 
F] 

1.9478 

ilDAY 

8.  3    1    9.6 
24. 

19.170 

0 

22  48  18.89 

9.1996 

8.12  14  13,7 

11.009 

0 

0  25  31.89 

1.0455 

8.  2  48  59.3 

19.179 

1 

22  50  2a50 

9.1943 

12    3  12.1 

11UI51 

1 

0  27  28.55 

1.94S9 

2  36  48.9 

18.174 

2 

22  52  33.80 

9.1101 

11  52    7.6 

11.000 

2 

0  29  25.08 

1.0411 

2  24  38.4 

19.176 

3 

22  54  40.79 

9.1130 

11  41    0.2 

11.146 

3 

0  31  21.48 

laeoo 

2  12  27.8 

19.176 

4 

22  56  47.47 

9.1068 

11  29  50.1 

11.101 

4 

0  33  17.76 

1.0360 

2    0  17.3 

19.174 

5 

22  58  53.84 

9.1037 

11  18  37.3 

11.935 

5 

0  35  13.91 

1.0348 

1  48    6.9 

19.173 

6 

23    0  59.91 

94)067 

11    7  21.9 

11.978 

6 

0  37    9.94 

1.0390 

1  35  56.5 

19.171 

7 

23    3    5.68 

9.0038 

10  56    4.0 

11.380 

7 

0  39    5.86 

1.8311 

1  23  46.3 

19.168 

8 

23    5  11.16 

9.0680 

10  44  43.5 

11.361 

8 

0  41     1.67 

1.9999 

1  11  36.3 

19.164 

9 

23    7  16.35 

9.0641 

10  33  20.6 

11.401 

9 

0  42  57.37 

1.9974 

0  59  26.6 

19.150 

10 

23    9  21.25 

9Ur793 

10  21  55.4 

11.430 

10 

0  44  52.96 

1.9957 

0  47  17,2 

12.154 

11 

23  11  25.87 

9.0746 

10  10  27.9 

11.477 

11 

0  46  48.45 

1.9941 

0  35    8.1 

19.148 

12 

23  13  30.20 

9.0600 

9  58  58.2 

11.513 

12 

0  48  43.85 

1.9896 

0  22  59.4 

19.141 

13 

23  15  34.26 

9.0654 

9  47  26.4 

11.548 

13 

0  50  39.16 

1.9911 

S.  0  10  51.1 

19.133 

14 

23  17  38.05 

S.0600 

9  35  52.5 

11.583 

14 

0  52  34.38 

1.0196 

N.  0    1  16,6 

19.194 

15 

23  19  41.57 

9Utf64 

9  24  ia5 

11.617 

15 

0  54  29.51 

1.0189 

0  13  23.8 

19.115 

16 

23  21  44.82 

9U)690 

9  12  38.5 

11.640 

16 

0  56  24.56 

1.0168 

0  25  30.4 

19.105 

17 

23  23  47.81 

UJOiV 

9    0  58.6 

11.680 

17 

0  58  19.53 

1.0155 

0  37  36.4 

19UW4 

18 

23  25  50.54 

9.0434 

8  49  ia9 

11.710 

18 

1    0  14.42 

1.0143 

0  49  41.7 

19.089 

19 

23  27  53.02 

9.0309 

8  37  33.4 

11.730 

19 

1    2    9.24 

1.0139 

1     1  46.3 

19.070 

20 

23  29  55.25 

9U)351 

8  25  48.2 

11.787 

20 

1    4    4.00 

1.9191 

1  13  50.1 

19.057 

21 

23  31  57.23 

3.091O 

8  14    1.4 

11.794 

21 

1    5  58.69 

1.9110 

1  25  53.2 

19.044 

22 

23  33  58.97 

9.0971 

8    2  13.0 

ii.8n 

22 

1    7  53.32 

1.0101 

1  37  55.4 

19.089 

23 

23  36    0.48 

9.0939 

7  50  23.0 

11.846 

23 

1    9  47.90 

1.0009 

1  49  56.7 

19.013 

24 

23  38     1.75 

9U»103 

S.  7  38  31.5 

11.870 

24 

1  11  42.42 

1.9083 

N.  2    1  57.0 

11.007 
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aBBBNWIOH  MEAN  TIME. 

THE  MOON'S  BIOHT  ASCENSION  AND  DECTiTNATION. 

Hour. 

BIshtABoeiision. 

DifElfor 
IKinnte. 

Bedinatkn. 

IMfllfer 
IKinate. 

Hour. 

Bight  ABoension. 

DifElfor 
1  Minute. 

DeoUnatkML 

BiiCfbr 
llfinute. 

8A1 

L^UKrDi 

lT  26. 

MONDAY  27. 

0 

h    m      B 
1  11  42.42 

8 
1.8083 

N.  5    l'  57.0 

11.997 

0 

h    m     8 
2  43  19.19 

8 

1.9978 

N.lf    5'4ai 

10.388 

1 

1  13  36.89 

1.9075 

2  13  56.3 

nJ80 

1 

2  45  14.87 

1.9987 

11  16    1.9 

10.338 

2 

1  15  31.32 

1.9087 

2  25  54.6 

11.963 

2 

2  47  10.64 

1.9309 

11  26  20.6 

10.387 

3 

1  17  25.70 

1.9080 

2  37  51.9 

11JM6 

3 

2  49    6.50 

1.9317 

11  36  36.3 

10.836 

4 

1  19  20.04 

1.9054 

2  49  48.1 

11.997 

4 

2  51    2.45 

1.9333 

11  46  48.9 

10.183 

5 

1  21  14.35 

1.9040 

3    1  43.1 

11.906 

5 

2  52  58.50 

1.9349 

11  56  58.3 

10.199 

6 

1  23    8.63 

1.9044 

3  13  36.8 

11.885 

6 

2  54  54.64 

1.9365 

12    7    4.4 

10.075 

7 

1  25    2.88 

1.9030 

3  25  29.3 

11.864 

7 

2  56  50.88 

1.9389 

12  17    7.3 

10.091 

8 

1  26  57.10 

1.9034 

3  37  20.5 

11.849 

8 

2  58  47.23 

1.9400 

12  27    6.9 

9.966 

9 

1  28  51.29 

ijoao 

3  49  10.4 

11.880 

9 

3    0  43.68 

1.9417 

12  37    SJi 

9.910 

10 

1  30  45.46 

1.9087 

4    0  58.9 

11.797 

10 

3    2  40.23 

1.9434 

12  46  56.1 

9.853 

11 

1  32  39.62 

1.9095 

4  12  46.0 

11.779 

11 

3    4  36.89 

1.9458 

12  56  45.6 

9.796 

12 

1  34  33.76 

1.90S3 

4  24  31.6 

11.747 

12 

3    6  33.66 

1.9471 

13    6  31.6 

9.738 

13 

1  36  27.89 

1.9088 

4  36  15.7 

11.739 

13 

3    8  30.54 

1.9489 

13  16  14.2 

9.680 

14 

1  38  22.02 

1.9081 

4  47  58Si 

11.696 

14 

3  10  27.53 

1.9608 

13  25  53.2 

9.690 

15 

1  40  16.14 

1.9080 

4  59  39.2 

11.660 

15 

3  12  24.63 

1.9597 

13  35  28.6 

9.560 

16 

1  42  10.26 

1.9091 

5  11  18.5 

11.641 

16 

3  14  21.85 

1.9546 

13  45    0.4 

9.499 

17 

1  44    4.39 

14)088 

5  22  56.1 

11.618 

17 

3  16  19.18 

1.9565 

13  54  28.5 

9.438 

18 

1  45  58.52 

1.9083 

5  34  32.0 

11.583 

18 

3  18  16.63 

1.9685 

14    3  52.9 

9.376 

19 

I  47  52.66 

1.9084 

5  46    6.1 

11.553 

19 

3  20  14.20 

1.9605 

M  13  13.6 

9.314 

20 

1  49  46.81 

1.9096 

5  57  38.4 

11.583 

20 

3  22  11.89 

1.9695 

14  22  30.6 

9.358 

21 

1  51  40.98 

1.9089 

6    9    8.9 

11.499 

21 

3  24    9.70 

1.9645 

14  31  43.8 

9.188 

22 

1  53  35.16 

1.9038 

6  20  37.5 

11.460 

22 

3  26    7.63 

1.9666 

14  40  53.1 

9.193 

23 

1  55  29.36 
SI 

1.9036 

JNDAl 

N.  6  32    4.1 
Z  26. 

11.487 

23 

3  28    5.69 
TU 

1.9687 

ESDA 

N.14  49  58.5 
Y  28. 

9.058 

0 

1  57  23.59 

1.9041 

N.  6  43  28.8 

11.394 

0 

3  30    3.87 

1J)708 

N.14  59    0.0 

8.998 

1 

1  59  17.85 

1J045 

6  54  51.4 

11.360 

1 

3  32    2.18 

1.9799 

15    7  57.5 

8.995 

2 

2    I  12.13 

1.9040 

7    6  12.0 

11.396 

2 

3  34    0.62 

1.9750 

15  16  51.0 

6.856 

3 

2    3    6.44 

1M55 

7  17  30.5 

11.990 

3 

3  35  59.18 

1.9771 

15  25  40.4 

6.790 

4 

2    5    0.79 

1.9069 

7  28  46.8 

11.954 

4 

3  37  57.87 

1.9793 

15  34  25.8 

8.799 

5 

2    6  55.18 

1.9068 

7  40    1.0 

11.918 

5 

3  39  56.70 

1.9616 

15  43    7.0 

8.653 

6 

2    8  49.61 

1.9075 

7  51  13.0 

11.181 

6 

3  41  55.66 

1.9638 

15  51  44.1 

8.583 

7 

2  10  44.08 

ijoes 

8    2  22.7 

11.149 

7 

3  43  54.75 

1.9659 

16    0  17.0 

8.519 

8 

2  12  38.59 

1.9069 

8  13  30.0 

11.103 

8 

3  45  58.97 

1.9881 

16    8  45.6 

8.441 

9 

2  14  33.15 

1.9098 

8  24  35.0 

11.063 

9 

3  47  53.33 

1.9904 

16  17    9.9 

8.360 

10 

2  16  27.77 

1.9107 

8  35  37.6 

11.093 

10 

3  49  52.82 

1.9987 

16  25  29.9 

8J997 

11 

2  18  22.44 

1.9117 

8  46  37.8 

10.989 

11 

3  51  52.45 

1.9950 

16  33  45.5 

8Ja4 

12 

2  20  17.17 

1.9197 

8  57  35.5 

10.941 

12 

3  53  52.22 

1.9979 

16  41  56.8 

8.151 

13 

2  22  11.96 

1.9137 

9    8  30.7 

10.899 

13 

3  55  52.12 

1.9995 

16  50    3.6 

8.076 

U 

2  24    6.81 

1.9147 

9  19  23.3 

10.856 

14 

3  57  52.16 

9.0018 

16  58    5.9 

6.001 

15 

2  26    1.72 

1J»158 

9  30  13.4 

10.819 

15 

3  59  52.34 

9.0041 

17    6    3.7 

7.996 

16 

2  27  56.70 

1.9169 

9  41    0.8 

10.767 

16 

4     1  52.66 

9.0064 

17  13  57.0 

7.851 

17 

2  29  51.75 

1.9181 

9  51  45.5 

io.7n 

17 

4    3  53.11 

9.0087 

17  21  45.8 

7.775 

18 

2  31  46.87 

1.9198 

10    2  27.5 

10*677 

18 

4    5  53.70 

9.0110 

17  29  30.0 

7.697 

19 

2  33  42.06 

1.9804 

10  13    6.8 

10.631 

19 

4    7  54.43 

9.0133 

17  37    9.5 

7.619 

20 

2  35  37.32 

1J817 

10  23  43.2 

10.584 

20 

4    9  55.30 

9.0157 

17  44  44.3 

7.540 

21 

2  37  32.66 

1.9831 

10  34  16.8 

10.536 

21 

4  11  56.32 

9.0181 

17  52  14.3 

7.461 

22 

2  39  28.09 

1.9945 

10  44  47.5 

10.487 

22 

4  13  57.48 

9.0904 

17  59  39.6 

7.389 

23 

2  41  23.60 

1.9858 

10  55  15.3 

10.438 

23 

4  15  58.77 

9.0887 

18    7    0.1 

7.301 

24 

2  43  19.19 

IJHTS 

N.U    5  40.1 

10.388 

24 

4  18    0.20 

8.0850 

N.18  14  15.7 

7.990 

xn. 
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aSBBNWIOH  MBA^  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  ABoension, 


Difffor 
1  Minute. 


Deolin»tioiL 


Difllfor 
IKiniite. 


Hour. 


BlghtAaoention. 


DifLtn 
1  Minute. 


Deolination. 


DUtfor 
1  Minute. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

]0 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  29. 


b  m 
4  18 
4  20 
4  22 


24 
26 

28 


0.20 
1.77 
3.48 
5.34 
7.33 
9.46 


30  11.73 
32  14.14 
34  16.69 
36  19.37 
38  22.19 
40  25.15 
42  28.25 
44  31.49 
46  34.86 
48  38.36 
50  41.99 
52  45.76 
54  49.66 
56  53.QP 
58  57.85 
1  2.14 
3  6.56 
5  11.10 


a 

84N60 
9U)073 
8.0997 
9U»91 
9.0344 
9U007 


9.0413 
9.0436 
9.0459 
9.0499 
9UI606 
9.0698 
9M51 
9.0573 
9.0504 
9.0017 
9.0639 
9.0661 


9.0704 
9.0796 
9.0747 
9.0767 


N.18  14  15.7 
18  21  26.5 
18  28  32.4 
18  35  33.3 
18  42  29.2 
18  49  20.1 

18  56  6.0 

19  2  46.8 
19  9  22.5 
19  15  53.0 
19  22  18.4/ 
19  28  38.5 
19  34  53.4 
19  41  3.0 
19  47  7.3 
19  53  6.3 

19  58  59.9 

20  4  48.1 
20  10  30.9 
20  16  8.2 
20  21  40.0 
20  27  6.2 
20  32  26.9 

N.20  37  42.1 


THURSDAY  30. 


0 

5  7  15.77 

1 

5  9  20.56 

2 

5  11  25.48 

3 

5  13  30.52 

4 

5  15  35.68 

5 

5  17  40.95 

6  1 

5  19  46.34 

7 

5  21  51.85 

8 

5  23  57.47 

9 

5  26  3.21 

10 

5  28  9.06 

11 

5  30  15.02 

12 

5  32  21.08 

13 

5  34  27.25 

14 

5  36  33.52 

15 

5  38  39.90 

16 

5  40  46.38 

17 

5  42  52.95 

18 

5  44  59.62 

19 

5  47  6.38 

20 

5  49  13.24 

21 

5  51  20.19 

22 

5  53  27.23 

23 

5  55  34.35 

24 

5  57  41.55 

9.0788 
9.0800 
9.0830 
9.0850 
9.0860 
9.0888 
9.0008 
9.0997 
9.0047 
9.0966 
9.0984 
9.1009 
9.1019 
9.1037 
9.1054 
9.1071 
9.1067 
9.1103 
9.1110 
9.1135 
9.1151 
9.1166 
9.1180 
9.1193 
2.1207 


N.20  42  51.7 
20  47  55.6 
20  52  53.8 

20  57  46.4 

21  2  33.2 
21  7  14.3 
21  11  49.6 
21  16  19.1 
21  20  42.8 
21  25  0.6 
21  29  12.6 
21  33  18.6 
21  37  18.7 
21  41  12.9 
21  45  l.l 
21  48  43.3 
21  52  19.5 
21  55  49.7 

21  59  13.8 
2  31.8 
5  43.7 
8  49.6 

22  11  49.3 
22  14  42.9 

N.22  17  30.3 


22 
22 
22 


7.990 
7.130 
7.067 
6J74 
6.890 
6.807 
6.793 
6.638 
6.569 
6.466 
6.370 


6.904 
6.116 
6.087 
6.038 
5.848 
5.758 
5.667 
5.676 
5.484 
5.301 
6.990 


6.119 
6.017 
4.993 
4.898 
4.733 
4.637 
4JH0 
4.443 
4.346 
4.248 
4.150 
AMI 
3.959 
3.853 
3.753 
3.653 
3.553 
3.459 
3.351 
3.949 
3.148 
3.047 
2.944 
2.841 
2.738 


PBIDAY  31. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h 
5 
5 
6 
6 
6 
6 


m  8 
57  41.55 
59  48.84 
1  56.20 
4  3.64 
6  11.16 
8  18.75 
6  10  26.41 
6  12  34.14 
6  14  41.93 
6  16  49.79 
6  18  57.71 
6  21  5.68 
6  23  13.71 
6  25  21.79 
6  27  29.92 
6  29  38.11 
6  31  46.34 
6  33  54.61 
6  36  2.92 
6  38  11.27 
6  40  19.66 
6  42  28.06 
6  44  36.53 
6  46  45.01 


9.1907 
9.1991 
9.1934 
9.1947 
9.1960 
8.19n 


9.1993 

8.1304 
9.1316 
9.1394 
9.1333 
9.1349 
9.1361 
9.1360 
9.1368 
9.1375 
9.1389 
9.1388 
9.1396 
9.1401 
9.1406 
9.1411 
9.1415 


N.22  17  30.3 
22  20  11.5 
22  22  46.5 
22  25  15.3 
22  27  37.8 
22  29  54.1 
22  32  4.1 
22  34  7.8 
22  36  5i2 
22  37  56.3 
22  39  41.1 
22  41  19.6 

22  42  51.8 

23  44  17.6 
22  45  37.0 
22  46  50.0 
22  47  56.7 
22  48  57.0 
22  49  50.9 
22  50  38.4 
22  51  19.5 
22  51  54.1 
22  52  22.3 

IN.22  52  44.1 


8.738 
8UI36 
St,S3St 
9.498 


SATURDAY,  JUNE  1. 
6  48  53.51  I    9.1419  |Ni22  52  59.4  | 


9.919 
9.1M 
9.009 
1J04 
1.790 
1.604 
1.669 
1.483 
1.377 
1.970 
1.164 
1.058 
0.969 
0.846 
0.738 
0.631 
0.594 
0.417 
0.300 


0.909 


PHASES  OF  THE  MOON. 


3>  First  Quarter. 
O  Full  Moon  . 
a  Last  Quarter . 
#  New  Moon 


May 


d  h  ni 

7  18  42.4 

14  18  42.2 

21  9  53.1 

29  5  19.6 


d  h 

a  Apogee ....  May      3  8.5 

<C   Perigee 15  18.8 

<C  Apogee 30  17.0 
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XIIL 


GBBBNWIOH  MEATT  TIMB. 

LUNAB  DISTANCES. 

I| 

Name  and  Direotton 

Noon. 

P.L. 
of 

ITTh. 

P.L. 
of 

Vlh. 

P.  L. 
of 

TX^- 

P.L. 
of 

f 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Son 

W. 

16  10  22 

3647 

17  29  54' 

3599 

18  49  46 

3515 

2d    95S 

3606 

Pollux 

E. 

55  32  13 

3046 

54    2  57 

3063 

52  33  50 

3060 

51     4  51 

3066 

Saturn 

E. 

76  45  59 

3093 

75  16  15 

3096 

73  46  37 

3034 

72  17    6 

3039 

Regulus 

E. 

91  17  15 

3016 

89  47  24 

3089 

88  17  39 

3087 

86  48    0 

3038 

2 

SlTN 

W. 

26  52  30 

3463 

28  13  13 

3461 

29  33  58 

3480 

30  54  44 

3480 

Pollux 

E. 

43  41  56 

3090 

42  13  45 

3106 

40  45  43 

3113 

39  17  49 

3119 

Saturn 

E. 

64  51    0 

3061 

63  22    3 

3066 

61  53  11 

3009 

60  24  24 

3073 

Kegulus 

E. 

79  21  14 

3065 

77  52    9 

3058 

76  23    8 

3069 

74  54  12 

3066 

3 

Sun 

W. 

37  38  40 

3479 

38  59  28 

3479 

40  20  16 

3479 

41  41    4 

3478 

Pollux 

E. 

32    0  31 

3159 

30  33  33 

3109 

29    6  47 

3180 

27  40  14 

3193 

Saturn 

E. 

53    1  23 

3066 

51  32  56 

3066 

50    4  32 

3089 

48  36    9 

3001 

ReguluB 

E. 

67  30  31 

3079 

66    ]  56 

3061 

64  33  23 

3068 

63    4  52 

3063 

4 

Sun 

W. 

48  25  21 

3471 

49  46  17 

3470 

51    7  15 

3467 

52  28  16 

3464 

Aldebaran 

W. 

24  43  43 

3006 

26  11  55 

3006 

27  40  10 

3099 

29    829 

3069 

Saturn 

E, 

41  14  31 

3099 

39  46  12 

3001 

38  17  52 

3091 

36  49  31 

3069 

Reffulus 
Spica 

E. 

55  42  32 

3066 

54  14    5 

3065 

52  45  37 

3084 

51  17    8 

3083 

E. 

109  38  57 

3114 

106  11    4 

3111 

106  43    8 

3110 

105  15  10 

3108 

5 

Sun 

W. 

59  14  13 

3446 

60  35  38 

3440 

61  57    9 

3435 

63  18  46 

3430 

Aldebanm 

W. 

36  31  10 

3060 

37  59  58 

3066 

39  28  51 

3060 

40  57  50 

3064 

Saturn 

E. 

29  27  12 

3078 

27  58  35 

3073 

26  29  53 

3070 

25    1     7 

3066 

Re|^u8 
Spica 

E. 

43  54  13 

3079 

42  25  29 

3069 

40  56  41 

3065 

39  27  48 

3061 

E. 

97  54  35 

3008 

96  26  16 

3066 

94  57  52 

3063 

93  29  22 

3078 

6 

Sun 

W. 

70    8  37 

3394 

71  31    0 

3366 

72  53  33 

33T7 

74  16  16 

3367 

Aldebaran 

W. 

48  24  36 

3099 

49  54  22 

3014 

51  24  18 

3005 

52  54  25 

8996 

Regulus 
Spica 

E. 

32    2    8 

3036 

30  32  42 

3033 

29    3  10 

3098 

27  33  32 

3088 

E. 

86    5    9 

3047 

84  35  55 

3040 

83    632 

3033 

81  37    0 

3085 

7 

Sun 

W. 

81  12  42 

3314 

82  36  37 

3300 

84    0  46 

3980 

85  25  10 

3976 

Aldebaran 

W. 

60  27  50 

S947 

61  59    9 

9936 

63  30  42 

9995 

65    2  29 

9913 

Spica 

E. 

74    6  39 

8979 

7236    0 

9969 

71    5    8 

9966 

69  34    2 

9946 

8 

Sun 

W. 

92  31    6 

3906 

93  57    8 

3190 

95  23  29 

3174 

96  50    9 

3158 

Aldebaran 

W. 

72  45  22 

9646 

74  18  48 

9634 

75  52  32 

9619 

77  26  35 

9604 

Pollux 

W. 

29    0    6 

9940 

30  31  34 

9917 

32    3  31 

9896 

33  35  56 

9674 

Spica 

E. 

61  54  56 

9687 

60  22  21 

9874 

58  49  29 

8809 

57  16  21 

9848 

Ajitares 

E. 

107  49  12 

9664 

106  16  33 

9669 

104  43  35 

9654 

103  10  17 

9830 

9 

Sun 

W. 

104    8  27 

3073 

105  37  10 

3065 

107    6  15 

3036 

106  35  43 

3016 

Aldebaran 

W. 

85  21  53 

9796 

86  58    0 

9707 

88  34  30 

9691 

90  11  22 

9673 

Pollux 

W. 

41  24  42 

9779 

42  59  46 

9753 

44  35  16 

9733 

46  11  12 

9713 

Saturn 

W. 

19  22  59 

9747 

20  58  37 

9799 

22  34  39 

9710 

24  11     5 

9699 

Spica 

E. 

49  26  19 

9780 

47  51  25 

9767 

46  16  14 

8753 

44  40  45 

9740 

Ajitares 

E. 

95  18  44 

8758 

93  43  21 

8741 

92    7  36 

8794 

90  31  28 

8707 

10 

Sun 

W. 

116    8  52 

9999 

117  40  43 

9903 

119  12  58 

8683 

120  45  38 

8663 

Pollux 

W. 

54  17  28 

9616 

55  56    3 

9595 

57  35    5 

8575 

59  14  34 

8566 

Saturn 

W. 

32  19  27 

9599 

33  58  24 

9680 

35  37  46 

8509 

37  17  33 

9543 

XIV. 
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GEBBilWIOH  MEAN  TIME, 

LUKAB  DISTAKOES. 

p 

Name  and  Direetioii 
of  Object. 

Midnight. 

P.L. 

of 

DIff. 

XVh. 

P.L. 

of 
DliT. 

xvmii. 

P.L. 

of 

Diff. 

XXili. 

P.L. 

of 
Dlff. 

1 

Sun 

W. 

21  30'  12 

9497 

2§50  3§ 

3409 

24  11  iS 

8488 

25  31' 49 

3486 

Pollux 

E. 

49  36    0 

3073 

48    7  17 

3079 

46  38  42 

3086 

45  10  15 

3099 

Saturn 

E. 

70  47  41 

3043 

69  18  22 

3048 

67  49    9 

3053 

66  20    2 

3057 

Regulus 

E. 

85  18  27 

3037 

83  49    0 

3049 

82  19  39 

3047 

80  50  24 

3051 

2 

Sum 

W. 

32  15  30 

3480 

33  36  17 

3480 

34  57    4 

3479 

36  17  52 

3479 

Pollux 

E. 

37  50    3 

3137 

36  22  26 

3134 

34  54  58 

3143 

33  27  40 

3150 

Saturn 

E. 

58  55  41 

3076 

57  27    2 

3078 

55  58  26 

3081 

54  29  53 

3083 

Regulus 

E. 

73  25  21 

3009 

71  56  34 

3079 

70  27  50 

3074 

68  59    9 

3077 

3 

Sun 

W. 

43    1  53 

3477 

44  22  43 

3476 

45  43  34 

3474 

47    4  27 

3473 

PoUuz 

E. 

26  13  56 

3906 

24  47  54 

3991 

23  22  10 

3939 

21  56  47 

3909 

Saturn 

£. 

47    7  48 

3091 

45  39  28 

3099 

44  11    9 

3009 

42  42  50 

3099 

Regulus 

E. 

61  36  22 

3085 

60    7  54 

3085 

58  39  26 

3086 

57  10  59 

3086 

4 

Sun 

W. 

53  49  20 

3469 

55  10  27 

3458 

56  31  38 

3454 

57  52  53 

3450 

Aldebanm 

W. 

30  36  52 

3088 

32    5  19 

3089 

33  33  51 

3078 

35    2  28 

3073 

Saturn 

E. 

35  21    8 

3087 

33  52  43 

3085 

32  24  15 

3083 

30  55  45 

3061 

Regius 

E. 

49  48  38 

3089 

48  20    6 

3079 

46  51  31 

3078 

45  22  54 

3074 

Spica 

E. 

103  47  10 

3105 

102  19    7 

3109 

100  51    0 

3100 

99  22  50 

3006 

5 

Sun 

W. 

64  40  29 

3493 

66    2  19 

8416 

67  24  17 

3409 

68  46  23 

3408 

Aldeharan 

W. 

42  26  56 

3048 

43  56    9 

3049 

45  25  30 

3095 

46  54  59 

3099 

Saturn 

E. 

23  32  16 

3089 

22    3  20 

3057 

20  34  18 

3053 

19    5  11 

3040 

ReguluB 

E. 

37  58  51 

3067 

36  29  49 

3059 

35    0  41 

3048 

33  31  28 

3843 

Spica 

E. 

92    0  45 

3073 

90  32    2 

3067 

89    3  12 

3060 

87  34  14 

3066 

6 

Sun 

W. 

75  39  10 

3368 

77    2  15 

3348 

78  25  31 

3337 

79  49    0 

3395 

Aldebaran 

W. 

54  24  43 

9987 

55  55  12 

9978 

57  25  52 

9969 

58  56  44 

9858 

Regulus 

E. 

26    3  47 

3017 

24  33  55 

3013 

23    3  58 

3009 

21  33  56 

3006 

Spica 

E. 

80    7  18 

8016 

78  37  25 

3007 

77    7  21 

9998 

75  37    6 

9989 

7 

Sun 

W. 

86  49  49 

3963 

88  14  44 

3949 

89  39  55 

3836 

91    5  22 

8991 

Aldebaran 

W. 

66  34  31 

9901 

68    6  49 

9888 

69  39  23 

9875 

71  12  14 

9869 

Spica 

E. 

68    2  42 

9935 

66  31    8 

9994 

64  59  19 

9919 

63  27  15 

9900 

8 

Sun 

W. 

98  17    8 

8149 

99  44  27 

3195 

101  12    6 

3106 

102  40    6 

3001 

Aldebaran 

W. 

79    0  58 

a788 

80  35  41 

9773 

82  10  44 

9757 

83  46    8 

9741 

Pollux 

w. 

35    8  48 

9853 

36  42    7 

9833 

38  15  52 

9819 

39  50    4 

9799 

Spica 

E. 

55  42  56 

9835 

54    9  13 

9891 

52  35  13 

9808 

51    0  55 

9794 

Antares 

E. 

101  36  40 

9894 

100    2  43 

9808 

98  28  25 

9791 

96  53  45 

9775 

9 

Sun 

W. 

110    5  33 

3000 

111  35  47 

9961 

113    6  24 

9961 

114  37  26 

9941 

Aldebaran 

w. 

91  48  38 

9666 

93  26  17 

9638 

95    4  20 

9691 

96  42  47 

9609 

Pollux 

w. 

47  47  35 

9603 

49  24  24 

9674 

51     1  39 

9655 

52  39  20 

9636 

Saturn 

w. 

25  47  56 

9674 

27  25  11 

9655 

29    2  51 

9637 

30  40  56 

9618 

Spica 

E. 

43    4  58 

9797 

41  28  54 

9714 

39  52  33 

9701 

38  15  55 

9689 

Antares 

E. 

88  54  58 

9689 

87  18    4 

9679 

85  40  46 

9654 

84    3    4 

9636 

10 

Sun 

W. 

122  18  44 

9844 

123  52  15 

9894 

125  26  12 

9806 

127    0  34 

9786 

Pollux 

W. 

60  54  30 

9536 

62  34  53 

9517 

64  15  43 

9497 

65  57    1 

9477 

Saturn 

W. 

38  57  46 

9994 

40  38  26 

9506 

42  19  32 

9487 

44    1    4 

9407 
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XV. 


GBBBNWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  and  Diraotion 

Noon. 

P.L. 
of 

llllu 

P.L. 
of 

Vlh. 

P.L. 
of 

DP". 

P.L. 
of 

^ 

of  Object. 

Diff. 

Dur. 

Diir. 

Blfll 

10 

Spica 

E. 

36  39    1 

9679 

35     153 

9669 

33  24  32 

9661 

3f47    d 

9664 

Antares 

E. 

82  24  58 

9618 

80  46  28 

9600 

79    7  33 

9583 

77  28  14 

9564 

JOPITEE 

E. 

111  34  59 

9564 

109  55  15 

9545 

108  15    5 

9597 

106  34  30 

9509 

IJ 

Sun 

W. 

128  35  21 

9766 

130  10  34 

9747 

131  46  12 

9798 

133  22  15 

9706 

Pollux 

w. 

67  38  46 

9456 

69  20  58 

9430 

71    3  37 

9419 

72  46  44 

9401 

Satdbn 

w. 

45  43    3 

9449 

47  25  28 

9430 

49    8  20 

9419 

50  51  38 

9383 

Regulus 

w. 

31  41  54 

9454 

33  24  12 

9433 

35    6  59 

9413 

36  50  15 

9394 

Antares 

£. 

69    5  23 

9475 

67  23  34 

9457 

65  41  20 

9440 

63  58  42 

9493 

Jupiter 

E. 

98    5    2 

9415 

96  21  49 

9397 

94  38  10 

9378 

92  54    4 

9358 

12 

Pollux 

W. 

81  28  55 

9311 

83  14  39 

9993 

85    0  49 

9976 

86  47  24 

9960 

Saturn 

W. 

59  34  44 

9304 

61  20  38 

9988 

63    6  58 

9968 

64  53  43 

9953 

Regulus 

W. 

45  33  33 

8999 

47  19  34 

9981 

49    6    1 

9964 

50  52  53 

9947 

Antares 

E. 

55  19  37 

9343 

53  34  40 

9399 

51  49  23 

9315 

50    3  45 

9309 

Jupiter 

E. 

84    6  56 

9970 

82  20  12 

9253 

80  33    3 

9997 

78  45  30 

9920 

a  Aquilie 

E. 

101  44  36 

9970 

100  13  46 

9945 

98  42  24 

9929 

97  10  33 

9900 

13 

Saturn 

W. 

73  53  22 

9176 

75  42  26 

9169 

77  31  51 

9149 

79  21  35 

9136 

Regulus 

W. 

59  53  23 

9169 

61  42  38 

9154 

63  32  15 

9141 

65  22  12 

9198 

Antares 

E. 

41  11  11 

9249 

39  23  57 

9943 

37  36  34 

9938 

35  49    3 

9235 

Jupiter 

E. 

69  41  44 

9143 

67  51  50 

9199 

66    1  35 

9116 

64  11    0 

9103 

a  AquilaB 

E. 

89  25    0 

9815 

87  50  51 

»» 

86  16  27 

9799 

84  41  49 

^es 

14 

Saturn 

W. 

88  34  54 

9081 

90  26  23 

9079 

92  18    6 

9063 

94  10    2 

9055 

Regulus 

W. 

74  36  39 

9071 

76  28  23 

9062 

78  20  21 

9053 

80  12  32 

9046 

Spica 

W. 

21  34  33 

9305 

23  20  25 

9962 

25    7  20 

9997 

26  55    8 

9197 

Jupiter 

E. 

54  53  24 

9047 

53     1    3 

2037 

51     8  27 

9099 

49  15  38 

9091 

a  Aquilae 

E. 

76  46  33 

9767 

75  11  22 

9771 

73  36  16 

9n6 

72    1  17 

9785 

15 

Saturn 

W. 

103  32  21 

9098 

105  25  12 

9094 

107  18    9 

909J 

109  11  11 

9019 

Regulus 

W. 

89  36    9 

9017 

91  29  17 

9014 

93  22  30 

9010 

95  15  48 

9000 

Spica 

W. 

36    3  13 

9104 

37  54    6 

9093 

39  45  16 

9064 

41  36  40 

9076 

Jupiter 

E. 

39  48  52 

1999 

37  55    5 

1989 

36    1  13 

1986 

34    7  17 

1984 

a  Aquil» 

E. 

64  10  11 

9867 

62  37  10 

9894 

61    4  43 

9924 

59  32  55 

9958 

16 

Spica 

W. 

50  55  56 

9058 

52  48    0 

9057 

54  40    5 

2058 

56  32    9 

9060 

a  AquilsB 

E. 

52    6  47 

3312 

50  40  52 

3283 

49  16  21 

3363 

47  53  22 

3451 

Foinalhaut 

E. 

80  56  26 

S907 

79    8    9 

9213 

77  20     1 

2919 

75  32    2 

2927 

a  Pegasi 

E. 

97  31  18 

9408 

95  47  54 

2408 

94    4  31 

9410 

92  21  10 

9419 

17 

Spica 
Antares 

W. 

65  51  20 

9082 

67  42  47 

2088 

69  34    4 

9096 

71  25  10 

9104 

W. 

20  41  43 

9333 

22  26  55 

2298 

24  12  58 

9979 

25  59  38 

9955 

Fomalhaut 

E. 

66  35  29 

9983 

64  49    4 

2298 

63    3    1 

S315 

61  17  23 

9333 

a  Pegasi 

E. 

83  46    6 

2448 

82    3  40 

2460 

80  21  30 

9473 

78  39  39 

9467 

18 

Spica 
Antares 

W. 

80  37  11 

2154 

82  26  48 

9165 

84  16    8 

9178 

86    5    9 

9190 

w. 

34  57  12 

2929 

36  44  56 

9233 

38  32  35 

9237 

40  20    8 

9943 

Fomnlhaut 

E. 

52  36  36 

2450 

50  54  13 

2480 

49  12  31 

2512 

47  31  34 

9547 

a  Pegasi 
Venus 

E. 

70  16    6 

2583 

68  36  47 

2606 

66  58    0 

9632 

65  19  48 

9650 

E. 

110    3  37 

2098 

108  12  35 

9111 

106  21  53 

2124 

104  31  30 

9137 

Sun 

E. 

134  46  33 

2431 

133    3  42 

9443 

131  21     8 

9455 

129  38  51 

9467 

XVL 
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GBBEIirWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

P 

Name  and  Direction 
of  Olijeot. 

Midnight. 

P.L. 

of 

Diir. 

XVh. 

P.L. 

of 
D\fL 

xvmfc- 

P.L. 
of 
DIff. 

XXJh. 

P.L. 
of 
Dlfll 

10 

Spica 

E. 

30    9  18 

9649 

28  3l'2§ 

9646 

26  53' 37 

9648 

25  15  47 

9656 

Antares 

£. 

75  48  30 

SM6 

74    8  21 

9598 

72  27  47 

9510 

70  46  48 

9499 

JUFITSB 

E. 

104  53  39 

MOO 

103  12    2 

9471 

101  30    8 

9453 

99  47  48 

9434 

11 

Suif 

W. 

134  58  44 

9600 

136  35  37 

9679 

138  12  55 

8664 

139  50  37 

9636 

Pollux 

w. 

74  30  17 

9389 

76  14  17 

9964 

77  58  43 

9346 

79  43  36 

9398 

Saturn 

w. 

52  35  23 

9375 

54  19  34 

9357 

56    4  11 

9338 

57  49  15 

9391 

Regulus 

w. 

38  33  59 

8374 

40  18  11 

9356 

42    2  51 

9336 

43  47  58 

9317 

Autares 

E. 

62  15  40 

9406 

60  32  14 

9389 

58  48  24 

9374 

57    4  12 

8368 

JUPITSB 

E. 

91    9  31 

9349 

89  24  32 

9393 

87  39    6 

9306 

85  53  14 

9987 

13 

Pollux 

W. 

88  34  23 

9943 

90  21  46 

9997 

92    933 

9919 

93  57  43 

9198 

Saturn 

W. 

66  40  52 

9837 

68  28  25 

8891 

70  16  21 

8MW 

72    4  «0 

9190 

Regulus 

W. 

52  40  11 

9930 

54  27  54 

9914 

56  16    1 

9108 

58    4  31 

9184 

Antares 

E. 

48  17  48 

9980 

46  31  33 

9978 

44  45    1 

9967 

42  58  13 

9968 

JUPITXR 

E. 

76  57  33 

9904 

75    9  11 

9188 

73  20  25 

9179 

71  31  16 

9157 

a  Aquiln 

E. 

95  38  14 

9880 

94    5  29 

9869 

92  32  21 

9845 

90  58  51 

9898 

13 

Saturn 

W. 

81  11  39 

9194 

83    2    2 

9119 

84  52  43 

9101 

86  43  40 

9090 

Regulus 

W. 

67  12  29 

9115 

69    3    5 

9103 

70  53  59 

9009 

72  45  11 

9081 

Antares 

E. 

34    1  28 

9935 

32  13  52 

9936 

30  26  18 

9941 

28  38  52 

8861 

Jufitxr 

E. 

62  20    5 

9000 

60  28  51 

9079 

58  37  19 

9068 

56  45  30 

9067 

a  Aquilffi 

E. 

83    6  59 

9776 

81  32    0 

9771 

79  56  54 

9768 

78  21  44 

9767 

14 

Saturn 

W. 

96    2  10 

9048 

97  54  29 

9049 

99  46  58 

9036 

101  39  36 

9039 

Regulus 
Spica 

W. 

82    4  55 

9039 

83  57  29 

9039 

85  50  14 

9096 

87  43    8 

9091 

W. 

28  43  40 

9179 

30  32  49 

9151 

32  22  31 

9133 

34  12  40 

9117 

Jupiter 

E. 

47  22  37 

9014 

45  29  25 

9008 

43  36    3 

9009 

41  42  32 

1996 

a  AquilaB 

E. 

70  26  29 

9795 

68  51  54 

9808 

67  17  37 

9895 

65  43  41 

.9845 

15 

Saturn 

W. 

111    4  16 

9018 

112  57  22 

9017 

114  50  29 

9018 

116  43  35 

9019 

Regulus 
Spica 

W. 

97    9    9 

9007 

99    232 

9007 

100  55  55 

9007 

102  49  18 

9009 

W. 

43  28  16 

9070 

45  20    2 

9065 

47  11  55 

9061 

49    3  54 

9059 

Jupiter 

E. 

32  13  17 

1989 

30  19  15 

1989 

28  25  12 

1989 

26  31  10 

1963 

a  Aquilw 

E. 

58    1  50 

9998 

56  31  35 

3043 

55    2  15 

3093 

53  33  57 

3149 

16 

Spica 

W. 

58  24  10 

9009 

60  16    7 

9066 

62    7  59 

9070 

63  59  44 

9076 

a  Aquilffi 

E. 

46  32    3 

3550 

45  12  34 

3669 

43  55    6 

3786 

42  39  49 

3996 

Fomalhaut 

E. 

73  44  14 

9935 

71  56  39 

9945 

70    9  18 

9956 

68  22  14 

9969 

aPegasi 

E. 

90  37  53 

9417 

88  54  42 

9499 

87  11  39 

9499 

85  28  46 

9438 

17 

Spica 

W. 

73  16    3 

9113 

75    6  42 

9199 

76  57    7 

9139 

78  47  17 

9143 

Antares 

W. 

27  46  44 

9943 

29  34    8 

9935 

31  21  44 

9930 

a3    9  27 

9999 

Fomalhaut 

E. 

59  32  11 

9353 

57  47  28 

9374 

56    3  16 

9398 

54  19  38 

9493 

«  Pegasi 

E. 

76  58    8 

9503 

75  16  59 

9590 

73  36  14 

9540 

71  55  56 

9560 

18 

Spica 
Antares 

W. 

87  53  51 

9903 

89  42  14 

9917 

91  30  16 

9931 

93  17  58 

9945 

W. 

42    7  32 

9850 

43  54  45 

9958 

45  41  46 

9968 

47  28  a3 

9978 

Fomalhaut 

E. 

45  51  26 

9585 

44  12  10 

9696 

42  a3  51 

9679 

40  56  33 

9791 

a  Pegasi 

E. 

63  42  13 

9688 

62    5  17 

9719 

60  29    3 

9753 

58  53  33 

9788 

Venus 

E. 

102  41  27 

9151 

100  51  45 

9165 

99    2  25 

9179 

97  13  26 

9194 

Sun 

E. 

127  56  52 

9481 

126  15  12 

9494 

124  33  51 

9509 

122  52  50 

9593 

90 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

Kame  imd  Direction 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

Vlh. 

P.L. 
of 

ix»». 

P.L. 
of 

^ 

of  Ol]()eot. 

Diff. 

Diff. 

DIff. 

Diff. 

19 

Antai'es 

W. 

49  15    5 

SSd9 

51     12f 

9300 

52  47  21 

9319 

54  33'    3 

9394 

Jupiter 

W. 

20    9    1 

9903 

21  57  24 

9918 

23  45  25 

9933 

25  33    4 

9947 

Fomalhaut 

E. 

39  20  21 

9776 

37  45  22 

9838 

36  11  43 

9006 

34  39  32 

9989 

Vends 

E. 

95  24  49 

9909 

93  36  35 

9995 

91  48  45 

8941 

90    1  18 

9957 

Sun 

E. 

121  12    9 

9538 

119  31  49 

9553 

117  51  49 

9568 

116  12  10 

9564 

20 

Antares 

W. 

63  16  51 

9399 

65    037 

9407 

66  44    2 

9491 

68  27    7 

9436 

Jupiter 

w. 

34  25  51 

9393 

36  11  17 

9338 

37  56  21 

9353 

39  41    3 

9389 

Venus 

E. 

81  10    4 

9339 

79  25    2 

9356 

77  40  24 

8373 

75  56  11 

S30I 

a  Arietis 

E. 

85    I  22 

9499 

83  19  58 

9509 

81  38  57 

9596 

79  58  20 

9543 

Sun 

E. 

107  59  24 

9665 

106  21  57 

9681 

104  44  52 

9608 

103    8    9 

9714 

21 

Antares 

W. 

76  57  18 

9510 

78  38  17 

9535 

80  18  56 

9540 

81  59  14 

9555 

Jupiter 

W. 

48  18  57 

9445 

50    1  27 

9461 

51  43  35 

9477 

53  25  21 

9499 

Venus 

E. 

67  21  15 

9476 

65  39  28 

9494 

63  58    6 

9511 

62  17    8 

9SS7 

a  Arietis 

E. 

71  41  21 

9634 

70    3  12 

9653 

68  25  29 

9679 

66  48  11 

9609 

Sun 

E. 

95  10    6 

9706 

93  35  35 

9815 

92    1  26 

9831 

90  27  38 

9846 

22 

Jupiter 

W. 

61  49    3 

9564 

63  28  48 

9576 

65    8  13 

9509 

66  47  19 

9605 

a  Aquil» 

W. 

49  59  25 

3839 

51  13  47 

3794 

52  28  55 

3756 

53  44  43 

3783 

Venus 

E. 

53  58    7 

96J9 

52  19  28 

9698 

50  41  11 

9644 

49    3  16 

9660 

a  Arietis 

E. 

58  48  24 

9794 

57  13  48 

9816 

55  39  41 

9639 

54    6    4 

9809 

Sun 

E. 

82  43  45 

9996 

81  11  59 

9941 

79  40  32 

9056 

78    9  24 

9071 

23 

Jupiter 

W. 

74  58  17 

9670 

76  35  37 

9683 

78  12  40 

9605 

79  49  27 

9707 

a  Aquil» 

W. 

60  11  13 

3608 

61  29  39 

3593 

62  48  21 

3580 

64    7  17 

3560 

Venus 

E. 

40  59    8 

9741 

39  23  22 

9757 

37  47  58 

9773 

36  12  55 

9780 

a  Arietis 

E. 

46  25  43 

9991 

44  55  19 

3091 

43  25  32 

3059 

41  56  23 

3084 

Sun 

E. 

70  38  20 

3049 

69    8  59 

3056 

67  39  56 

3060 

66  11    9 

3080 

24 

Jupiter 

W. 

87  49  31 

9769 

.89  24  49 

977» 

90  59  53 

9783 

92  34  43 

S703 

a  AquilflB 

W. 

70  44  22 

3538 

72    4    4 

3535 

73  23  49 

3533 

74  43  37 

3530 

Fomalhaut 

W. 

35  17  14 

3493 

36  39    5 

3360 

38    1  34 

3359 

39  24  37 

3333 

Sun 

E. 

58  51    6 

3144 

57  23  50 

3156 

55  56  48 

3167 

54  29  59 

3178 

25 

Jupiter 

W. 

100  25  46 

9838 

101  59  24 

9847 

103  32  51 

9855 

105    6    7 

9863 

a  Aquil» 

W. 

81  22  28 

3549 

82  42    6 

3546 

84     1  39 

3551 

85  21    7 

3555 

Fomalhaut 

W. 

46  25  57 

3953 

47  51    3 

3943 

49  16  21 

3935 

50  41  49 

3998 

aPegasi 

W. 

35    1  29 

4366 

36    7  21 

4965 

37  14  46 

4177 

38  23  34 

4100 

Sun 

E. 

47  19  11 

3931 

45  53  38 

3941 

44  28  17 

3950 

43    3    7 

3990 

26 

Fomalhaut 

W. 

57  50  45 

3909 

59  16  44 

3907 

60  42  45 

3906 

62    8  47 

3905 

a  Pegasi 

W, 

44  23  50 

3894 

45  38  27 

3786 

46  53  44 

3751 

48    9  37 

3791 

Sun 

E. 

36    0    1 

3306 

34  35  56 

3313 

33  12    0 

3399 

31  48  14 

3331 

27 

Fomalhaut 

W. 

69  19     1 

3908 

70  45     1 

3909 

72  11    0 

3900 

73  36  58 

3911 

a  Pegnsi 

W. 

54  36  13 

3607 

55  54  40 

3590 

57  13  25 

3576 

58  32  26 

3569 

Sun 

E. 

24  51  55 

3376 

23  29  11 

3386 

22    6  38 

3395 

20  44  16 

3407 

31 

Sun 

W. 

19  19  56 

3488 

20  40  33 

3483 

22    1  16 

3478 

23  22    5 

3479 

Saturn 

E. 

45  54  10 

3106 

44  26    8 

3107 

42  58    7 

3107 

41  30    6 

3106 

Regulus 

E. 

58  50  21 

3083 

57  21  51 

3084 

55  53  22 

3086 

54  24  54 

3065 

XVIIL 
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GREEN  WIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

- 

19 

Nftme  Mid  Direction 
of  Oldeot. 

Midnight. 

P.L. 

of 

Dlff. 

XVh. 

P.L. 

of 

Dlff. 

xvnih. 

P.L. 

of 

Dlff. 

XXPi- 

P.L. 

of 

Dlff. 

1 

Antares 

W. 

56  18  27 

9337 

58    332 

9350 

59  48  18 

9364 

6f32'45 

1 

,     9378 

Jupiter 

W. 

27  20  22 

9909 

29    7  18 

9977 

30  53  51 

9909 

32  40    2 

1     9307 

Fomslhaut 

E. 

33    8  57 

3069 

31  40    9 

3168 

30  13  21 

3981 

28  48  47 

3411 

Venus 

E. 

88  14  15 

9973 

86  27  36 

9989 

84  41  21 

9306 

82  55  30 

9393 

Sun 

E. 

114  32  53 

9600 

112  53  58 

9616 

111  15  25 

9639 

109  37  14 

9648 

20 

Antares 

W. 

70    9  51 

9450 

71  52  14 

9465 

73  34  16 

9480 

75  15  57 

9494 

Jupiter 

W. 

41  25  22 

9384 

43    9  19 

9400 

44  52  54 

9416 

46  36    6 

9431 

Venus 

E. 

74  12  23 

9408 

72  29    0 

9495 

70  46    1 

9449 

69    326 

9459 

a  Arietis 

E. 

78  18    7 

9561 

76  38  18 

9579 

74  58  54 

9597 

73  19  55 

9615 

Sun 

E. 

101  31  48 

9731 

99  55  49 

9748 

98  20  13 

9765 

96  44  59 

9781 

31 

Antares 

W. 

83  39  11 

9570 

85  18  47 

9585 

86  58    3 

9509 

88  37    0 

9619 

Jupiter 

W. 

55    6  46 

9506 

56  47  51 

9591 

58  28  35 

9535 

60    8  59 

9550 

Venus 

E. 

60  36  33 

9545 

58  56  22 

9561 

57  16  34 

9578 

55  37    9 

9505 

a  Arietis 

E. 

65  11  20 

9719 

63  34  56 

9739 

61  58  58 

9759 

60  23  27 

9773 

Sun 

E. 

88  54  10 

9869 

87  21    3 

9879 

85  48  17 

9804 

84  15  51 

9910 

22 

Jupiter 

W. 

68  26    7 

9618 

70    4  37 

9639 

71  42  48 

9646 

73  20  41 

9658 

a  AquilfB 

W. 

55    1    6 

3603 

56  18    0 

3668 

57  35  21 

3646 

58  53    6 

9696 

Venus 

E. 

47  25  43 

96n 

45  48  32 

9693 

44  U  43 

9709 

42  35  15 

9795 

cr  Arietis 

E. 

52  32  57 

9886 

51    0  20 

9911 

49  28  15 

9096 

47  56  42 

9963 

Sun 

E, 

76  38  35 

9986 

75    8    5 

9001 

73  37  53 

3014 

72    7  58 

9098 

23 

Jupiter 

W. 

81  25  58 

9719 

83    2  13 

9790 

84  38  13 

9741 

86  13  59 

9751 

a  AqiiilsB 

W. 

65  26  25 

3550 

66  45  44 

3559 

68    5  11 

3546 

69  24  44 

9549 

Venus 

E. 

34  38  13 

9805 

33    3  52 

9899 

31  29  53 

9838 

29  56  15 

9865 

a  Arietis 

E. 

40  27  54 

3110 

39    0    8 

3158 

37  33    8 

3199 

36    6  58 

9945 

Sun 

E. 

64  42  37 

3095 

63  14  21 

3108 

61  46  21 

3190 

60  18  36 

3133 

24 

Jupiter 

W. 

94    9  20 

9809 

95  43  45 

9819 

97  17  57 

9891 

98  51  57 

9830 

a  AquUflB 

w. 

76    3  26 

3533 

77  23  14 

3534 

78  43    1 

3535 

80    2  46 

3538 

Fomalhaut 

w. 

40  48  10 

3319 

42  12    8 

3904 

43  36  27 

3978 

45     1     4 

3965 

Sun 

E. 

53    3  24 

3160 

51  37    2 

3900 

50  10  53 

9910 

48  44  56 

3990 

25 

Jupiter 

W. 

106  39  13 

9871 

108  12    9 

9879 

109  44  55 

9887 

111  17  31 

9804 

a  AquilaB 

W. 

86  40  30 

3569 

87  59  46 

3568 

89  18  55 

9576 

90  37  56 

3584 

Fomalhaut 

W. 

52    7  25 

3999 

53  33    8 

3918 

54  58  56 

9914 

56  24  49 

3911 

aPegasi 

w. 

39  33  36 

4031 

40  44  45 

3070 

41  56  54 

3017 

43    9  57 

3867 

Sun 

E, 

41  38    8 

3969 

40  13  20 

3978 

38  48  43 

3988 

37  24  17 

3996 

26 

Fomalhaut 

W. 

63  34  50 

3906 

65    0  53 

3905 

66  26  56 

3905 

67  52  59 

.3906 

aPegasi 

W. 

49  26    2 

9693 

50  42  57 

3667 

52    0  19 

3645 

53  18    5 

3694 

Sun 

E. 

30  24  38 

3339 

29.    1  12 

3348 

27  37  56 

3357 

26  14  50 

3366 

27 

Fomalhaut 

W. 

75    2  54 

3914 

76  28  47 

3916 

77  54  37 

3918 

79  20  25 

3990 

aPegasi 

W. 

59  51  42 

3550 

61  11  11 

3539 

62  30  52 

3530 

63  50  43 

3591 

Sun 

E. 

19  22    7 

3410 

18    0  12 

3439 

16  38  33 

3440 

15  17  12 

3469 

31 

Sun 

W. 

24  43    0 

3469 

26    3  59 

3465 

27  25    2 

3469 

28  46    9 

3467 

Saturn 

E. 

40    2    4 

3106 

38  34    2 

3105 

37    5  59 

9105 

35  37  55 

3104 

Regulus 

E. 

52  56  26 

3084 

51  27  57 

3064 

49  59  28 

3083 

48  30  58 

3089 
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AT  GREENWICH  APPABENT  NOON. 

i 

1 

■s 

1 

1 

•s 

1 

TUB  SUN'S 

BideMal 
Time  of 
Semi, 
diameter 
PaMing 
HeridlaiL 

Bqnatlimof 
Time, 
to  be 

Snbtneted 
tnm 

Diff  for 
IHonr. 

AppMent 
Bight  AMension. 

Difllfor 
IHoor. 

Appwent 

DULfor 

IHOUT. 

Semi, 
diameto^ 

Added  to 

Apparent 

Time. 

Sat. 

SUN. 

Mon. 

1 

2 
3 

h     m       8 

4  38  14.28 
4  42  20.25 
4  46  26.59 

10.341 
10.836 
10.871 

N^     7  21.5 
22  15    9.4 
22  22  34.0 

^lo'loT 
19.00 
18.03 

15  48^24 
15  48.11 
15  47.99 

68^44 

68.49 
68.54 

m       a 
2  23.58 
2  14.19 
2     4.44 

0.384 
0.399 
0.414 

Tues. 
Wed. 
Thur. 

4 
5 
6 

4  50  33.27 
4  54  40.28 
4  58  47.59 

10.285 
10.898 
10.310 

22  29  35.1 
22  36  12.5 
22  42  26.1 

+17.05 
16.06 
15.07 

15  47.87 
15  47.76 
15  47.65 

68.59 
68.64 
68.68 

1  54.34 
1  43.92 
1  33.20 

0.488 
0.441 
0.453 

Frid. 

Sat. 

SUN. 

7 
8 
9 

5    2  55.18 
5    7     3.04 
5  11  11.15 

10.388 
10.338 
10.348 

22  48  15.8 
22  53  41.4 
22  58  42.9 

+14.07 
13.06 
18.05 

15  47.54 
15  47.44 
15  47.35 

68.72 
68.76 
68.80 

1  22.20 
1  10.93 
0  59.40 

0.465 

0.475 
0.485 

Mon. 
Tues. 
Wed. 

10 
11 
12 

5  15  19.49 
5  19  28.04 
5  23  36.77 

10.351 
10.360 
10.367 

23    3  20.1 
23    7  33.0 
23  11  21.4 

+11.04 
10.08 
9.00 

15  47.26 
15  47.17 
15  47.08 

68.83 
68.86 
68.89 

0  47.66 
0  35.71 
0  23.57 

0.494 
0.503 
0.510 

Thur. 

Frid. 

Sat. 

13 
14 
15 

5  27  45.68 
5  31  54.74 
5  36     3.94 

10.374 
10.380 
10.385 

23  14  45.4 
23  17  44.8 
23  20  19.5 

+  7.98 
6.96 
5.93 

15  46.99 
15  46.90 
15  46.82 

68.91 
68.93 
68.94 

0  11.25 

0.517 
0.583 
0.688 

0     1.!^ 
0  13.83 

SUN. 

Mon. 

Tues. 

16 
17 
18 

5  40  13.25 
5  44  22.67 
5  48  32.16 

10.390 
10.394 
10.396 

23  22  29.5 
23  24  14.9 
23  25  35.6 

+  4.91 
3.88 
8.85 

15  46.74 
15  46.67 
15  46.60 

68.96 
68.97 
68.97 

0  26.55 
0  39.38 
0  52.28 

0.533 
0.537 
0.539 

Wed. 
Thur. 
Frid. 

19 
20 
21 

5  52  41.71 

5  56  51.29 

6  1     0.89 

10.398 
10.399 
10.399 

23  26  31.5 
23  27    2.6 
23  27     9.0 

+  1.88 
+  0.79 
-  0.85 

15  46.54 
15  46.48 
15  46.42 

68.97 
68.97 
6a97 

1     5.24 
]   18.22 
1  31.22 

0.541 
0.548 
0.548 

Sat. 

SUN. 

Mon. 

22 
23 
24 

6     5  10.47 
6    9  20.02 
6  13  29.50 

10.398 
10.396 
10.398 

23  26  50.6 
23  26    7.4 
23  24  59.4 

-  1.28 
8.31 
3.35 

15  46.37 
15  46.32 
15  46.28 

68.97 
68.96 
68.95 

1  44.20 
J  57.16 

2  10.05 

0.541 
0.539 
0.535 

Tues. 
Wed. 
Thur. 

25 
26 
27 

6  17  38.89 
6  21  48.16 
6  25  57.30 

10.388 
10.382 
10.376 

23  23  26.7 
23  21  29.3 
23  19    7.3 

-  4.38 
5.41 
6.43 

15  46.24 
15  46.21 
15  46.18 

68.93 
68.92 

68.89 

2  22.85 
2  35.53 
2  48.08 

0.531 
0.585 
0.519 

Frid. 

Sat. 

SUN. 

28 
29 
30 

6  30    6.26 
6  34  15.03 
6  38  23.57 

10.368 
10.360 
10.350 

23  16  20.7 
23  13    9.6 
23    9  34.0 

-  7.45 
8.47 
9.49 

15  46.16 
15  46.14 
15  46.13 

68.86 
68.83 
68.80 

3    0.45 
3  12.63 
3  24.58 

0.611 
0.503 
0.493 

Mon. 

31 

6  42  31.87 

10.340 

N.23     5  34.1 

-10.50 

15  46.13 

68.77 

3  36.29 

0.483 

The  (ign  +  praflzed  to  the  honi 
the  sign  —  indloittes  that  north 

pasBing  may  be  found  by  sal] 
ly  change  of  declination  ind 

traoting  0*.19 
ioatee  that  noi 

from  the 
rth  deolin 

sidereal  time, 
ationa  are  inoi 

reaaingi 

n. 
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AT  GBEENWIOH  MEAN  NOON. 

THE  SUN'S 

VvnstkiD  irf 

t 

1 

1 

1 

1 

1 

Itee, 

to  be 

Added  to 

INfllfor 
IHonr. 

SIdeNel 

Time. 

or 

Blc^tAeoenaioii 

of 

Heen  Bon. 

App««nt 

DIfllfbr 
IHonr. 

DedUiuitloii. 

DUtflir 
IHoor. 

Sabtaoted 

ftom 
lieMiTlme. 

Sat 

SUN. 

Mon. 

1 

2 
3 

k     m      • 
4  38  14.70 
4  42  20.64 
4  46  26.95 

to!240 
10.S55 
10.270 

N.22    7  22!3 
22  15  10.1 
22  22  34.6 

+19!97 
19.00 
18.03 

2  23.57 
2  14.18 
2    4.43 

0.384 
0.399 
0.414 

h     m       • 

4  40  38.27 
4  44  34.82 
4  48  31.38 

Tues. 
Wed. 
Thur. 

4 
5 
6 

4  50  33.60 
4  54  40.58 
4  58  47.86 

10.284 
10.297 
10.309 

22  29  35.6 
22  36  12.9 
22  42  26.5 

+17.05 
16.06 
15.07 

1*64.34 
1  43.91 
1  33.19 

0.428 
0.441 
0.453 

4  52  27.94 

4  56  24.49 

5  0  21.05 

Frid. 

Sat 

SUN. 

7 
8 
9 

5    2  55.42 
5    7    8.25 
5  11  11.33 

10.331 
10.331 
10.341 

22  48  16.1 
22  53  41.7 
22  58  43.1 

-1-14.07 
13.06 
12.05 

1  22.19 
1   10.92 
0  59.39 

0.465 
0.475 
0.485 

5    4  17.61 
5    8  14.17 
5  12  10.72 

ui 

10 
11 
12 

5  15  19.63 
5  19  28.14 
5  23  36.84 

10.350 
10.359 
10.366 

23    8  20.3 
23    7  33.1 
23  11  21.5 

+11.04 

10.02 

9.00 

0  47.65 
0  35.70 
0  23.56 

0.494 
0.503 
0.510 

5  16    7.28 
5  20    3.84 
5  24    0.40 

Thur. 

Frid. 

Sat 

18 

14 
15 

5  27  45.71 
5  81  54.74 
5  36    8.90 

10.373 
10.379 
10.384 

23  14  45.4 
23  17  44.8 
23  20  19.5 

+  7.98 
6.96 
5.93 

0  11.25 

0.517 
0.523 
0.528 

5  27  .56.96 
5  31  53.52 
5  35  50.07 

6    1.2i 

0  13.83 

SUN. 

Mon. 

Tues. 

16 
17 
18 

5  40  13.18 
5  44  22.56 
5  48  32.02 

10.389 
10.393 
10.395 

23  22  29.5 
23  24  14.9 
23  25  35.6 

+  4.90 
3.88 
2.85 

0  26.55 
0  39.37 
0  52.27 

0.533 
0.537 
0.539 

5  39  46.63 
5  43  43.19 
5  47  39.75 

19 
20 
21 

5  52  41.53 

5  56  51.07 

6  1    0.63 

10.397 
10.398 
10.396 

ftS  26  31.5 
23  27    2.6 
23  27     9.0 

+  1.82 
+  0.79 
-  0.25 

1     5.23 
1  18.21 
1  31.21 

0.541 
0.542 
0.542 

5  51  36.30 
5  55  32.86 
5  59  29.42 

Sat 

SUN. 

Mon. 

22 
23 
24 

6    5  10.17 
6    9  19.68 
6  13  29.13 

10.397 
10.395 
10.391 

23  26  50.6 
23  26    7.4 
23  24  59.5 

-  1.28 
2.31 
3.35 

1  44.19 

1  57.15 

2  10.04 

0.541 
0.539 
0.535 

6    3  25.98 
6    7  22.53 
6  11  19.09 

Tues. 
Wed. 
Thur. 

25 
26 
27 

6  17  38.48 
6  21  47.72 
6  25  56.82 

10.387 
10.381 
10.375 

23  23  26.8 
23  21  29.5 
23  19    7.5 

-  4.38 
5.41 
6.43 

2  22.83 
2  35.51 
2  48.06 

0.531 
0.525 
0.519 

6  15  15.65 
6  19  12.21 
6  23    8.76 

Frid. 

Sat 

SUN. 

28 
29 
30 

6  30    5.75 
6  34  14.48 
6  38  22.99 

10.367 
10.359 
10.349 

23  16  21.0 
23  18  10.0 
23    9  34.5 

-  7.45 
8.47 
9.49 

3    0.43 
3  12.60 
3  24.55 

0.511 
0.503 
0.493 

6  27    5.32 
6  31     1.88 
6  34  58.44 

Mon. 

81 

6  42  31.25 

10.339 

N.23    5  34.7 

-10.50 

3  36.26 

0.483 

6  38  54.99 

Kon.— The 
The 
■ni 

dgn  +  pnflzad  to  tlM  lionrij 
noNMinf  1  the  dgn  -  iadkttti 

lAj  be  Mramed  the  nme  m  tlu 

itlbre.I»peceiiti 
that  north  declj 
eereeefaig. 

icon. 
InAtloiie 

DUU  for  1  honr, 
+  9-.8565. 
(Table  IIL) 
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AT  OBEENWIUU  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 
1 

1 

LOfWttlUD 

of  the 

Badiiuyaetor 

of  a* 

Swtb. 

DULf«r 
I  Boat. 

HmbXIbo 
StdMMaHooa. 

IJtUI  LONOITUIA 

IMAte 
IHou. 

lULTlTUDB. 

X 

X' 

1 
2 
8 

152 
153 
154 

O             1            H 

71  7  51.8 

72  6  19.7 

73  2  46.4 

7  4a7 
5  16.4 
2  42.9 

143.63 
14S.S9 

-O.U 
-0.01 
+  0.11 

0.0062562 
0.0068138 
0.0063701 

+94.9 
34.0 
33.0 

19  16  11.81 
19  12  15.90 
19    8  19.99 

4 
5 
6 

155 
156 
157 

74    0  12.0 

74  57  36.4 

75  54  69.7 

0    8.8 
57  32.6 
54  55.7 

143.M 
143.49 
143.44 

+  0.21 
0.29 
0.35 

0.0064248 
0.0064764 
0.0065266 

+99.1 
31.3 
90.6 

19    4  24.07 
19    0  28.16 
18  66  32.25 

7 
8 
9 

158 
159 
160 

76  52  21.9 

77  49  43.0 

78  47    8.1 

52  17.7 
49  38.6 
46  58.5 

143.40 
143.36 
143.39 

+  0.88 
0.38 
0.35 

0.0065749 
0.0066215 
0.0066666 

+19.8 
19.1 
18.4 

18  62  86.34 
18  ^  40.42 
18  44  44.61 

10 
11 
12 

161 
162 
163 

79  44  22.3 

80  41  40.6 

81  38  58.1 

44  17.5 
41  85.7 
88  58.0 

143.98 
143.35 
143.39 

+  0.80 

0.22 

+  0.11 

0.0067100 
0.0067521 
0.0067928 

+17.8 
17.3 
16.7 

18  40  48.60 
18  36  52.69 
18  32  66.77 

13 
14 
15 

164 
165 
166 

82  36  14.9 
88  88  31.1 
84  30  46.8 

86    9.6 
88  25.6 
80  41.1 

143.19 
143.17 
143.15 

-0.02 
0.15 
0.28 

0.0068822 
0.0068703 
0.0069070 

+16.9 
15.6 
15.0 

18  29    0.86 
18  25    4.95 
18  21     9.04 

16 
17 
18 

167 
168 
169 

85  28    2.0 

86  25  16.9 

87  22  31.6 

27  56.2 
25  10.9 
22  25.8 

143.13 
143.19 
143.11 

-0.41 
0.54 
0.65 

0.0069422 
0.0069759 
0.0070081 

+14,4 
13.7 
13.1 

18  17  13.12 
18  13  17.21 
18    9  21.30 

19 
20 
21 

170 
171 
172 

88  19  46.0 

89  17    0.2 

90  14  14.3 

19  39.6 
16  53.7 
14    7.6 

143.10 
143.10 
143.09 

-0.78 
0.78 
0.81 

0.0070387 
0.0070674 
0.0070941 

+19.4 
11.6 
10.8 

18    6  25.89 
18     1  29.47 
17  67  33.56 

22 
23 
24 

173 

174 
175 

91  11  28.4 

92  8  42.4 

93  5  56.3 

11  21.5 
8  35.3 
5  49.1 

143.09 
143.09 
143.09 

-0.81 
0.78 
0.72 

0.0071188 
0.0071413 
0.0071613 

+  9.9 
8.9- 
7.9 

17  58  87.65 
17  49  41.74 
17  45  45.83 

25 
26 
27 

176 
177 

178 

94  3  10.2 

95  0  24.0 
95  57  87.7 

3    2.6 

0  16.5 

57  30.0 

143.08 
143.08 
143.07 

-0.68 
0.52 
0.40 

0.0071788 
0.0071939 
0.0072064 

+  6.8 

5.8 
4.7 

17  41  49.92 
17  37  54.01 
17  88  58.10 

28 
29 
30 

179 
180 
181 

96  54  51.2 

97  52    4.6 

98  49  17.9 

54  43.4 
51  56.6 
49    9.7 

143.07 
143.06 
143.05 

-0.27 

0.13 

-0.01 

0.0072162 
0.0072233 
0.0072279 

+  3.6 
3.5 
1.4 

17  80    2.18 
17  26    6.27 
17  22  10.86 

31 

182 

99  46  81.0 

46  22.6 

143.04 

+  0.09 

0.0072299 

+  0.3 

17  18  14.45 

Hon— Hm 
tha 

iiombtniii  oobmn 
mMO  oqalitax  of  Ji 

%  eoR«««nl  to  tiM  «zi 
avaiT  CO. 

Moqalawxof  thedatoi  inoolni 

niiV.to 

DUC  for  1  Hoot. 
—  9«.8296. 
(Table  H.) 
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GBBBNWIOH  MEAK  TIMB. 

THK  MOON'S 

1 
1 

satxaiAMXctOL. 

HORIZONTAL  PASALLAZ. 

VFPSR  XBANSIT. 

AGE. 

Nooa. 

IfUnli^t. 

ITooa. 

BUT.  for 
IHoor. 

Midnight. 

Dur.  for 
IHonr. 

H«ridian  of 
Oreenwiofa. 

Dim  fat 
IHoar. 

Noon. 

1 
2 
3 

14  45.3 
14  48.4 
14  53.5 

14  46"6 
14  50.7 
14  56.8 

64*    2:1 
54  13.4 
54  32.1 

0.63 
0.94 

54-  e» 
54  21.8 
54  44.4 

+0.47 
0.78 
1.11 

h      m 

2  12.6 

3  1.7 
3  50.4 

2!o5 
2.04 
2.01 

d 

2.8 
3.8 

4.8 

4 
5 
6 

15    0.7 
15  10.3 
15  22.0 

16    5.2 
15  15.9 
15  28.6 

54  58.8 

55  33.9 

56  17.0 

•fl.29 
].63 
1.95 

55  15.3 

55  54.5 

56  41.3 

+1.46 
1.80 
2.09 

4  38.2 

5  25.2 

6  11.7 

1.97 
1.94 
1.93 

5.8 
6.8 
7.8 

7 
8 
9 

15  35.7 

15  50.7 

16  6.2 

15  43.1 
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21 

11  43  10.45 

9.0407 

7  13  47.5 

19.193 

21 

13  23  12.56 

9.1595 

3    9  31.9 

13.470 

22 

11  45  12.92 

9.0416 

7    1  38.6 

19.173 

22 

13  25  21.83 

9.1566 

3  23    0.2 

13.479 

23 

11  47  15.44 

9.0494 

6  49  26.7 

19J399 

23 

13  27  31.35 

9.1607 

3  36  28.5 

13.479 

24 

11  49  18.01 

9.0433 

N.  6  37  11.9 

19.970 

24 

13  29  41.11 

9.1648 

S.  3  49  56.8 

13.471 
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VII. 


GEBBNWIOH  MEAN  TIME. 

•• 

THK  MOON'S  EIGHT  ASCENSIOK  AND  DECLINATION. 

Hoar. 

BtghtAooonaioii. 

Difffbr 
1  Minute. 

DedlnatloiL 

put  for 
1  Minute. 

Hour. 

Bight  Ascenilon. 

DiiCfor 
1  Minute. 

Pedination. 

DiAfor 
IMinnte. 

SI 

JNDA^ 

^9. 

TUESDAY  11. 

0 

h    m     ■ 
13  29  41.11 

9.1648 

S.  S  49  56.8 

13!471 

0 

h     m     8 
15  19  29.40 

8 

9.4997 

S.14    7  20.6 

// 
11.639 

1 

13  31  51.12 

S.)089 

4    3  25.0 

13.468 

1 

15  21  55.38 

9.4369 

14  18  55.5 

11.549 

2 

13  34    1.38 

8.1739 

4  16  53.0 

13.465 

2 

15  24  21.74 

9.4496 

14  30  25.6 

11.460 

3 

13  36  11.90 

9.1T75 

4  30  20.8 

13.460 

3 

15  26  48.49 

9.4491 

14  41  50.7 

11.775 

4 

13  38  22.68 

9.1818 

4  43  48.2 

13.453 

4 

15  29  15.63 

9.4556 

14  53  10.6 

11.987 

5 

13  40  33.72 

9.1863 

4  57  15.2 

13.446 

5 

15  31  43.16 

9.4639 

15    4  25.2 

11.198 

6 

13  42  45.03 

9.1908 

5  10  41.7 

13.437 

6 

15  34  11.09 

9.4687 

15  15  34.4 

11.108 

7 

13  44  56.62 

9.1954 

5  24    7.6 

13.496 

7 

15  36  39.41 

9.4758 

15  26  38.2 

11.016 

8 

13  47    8.48 

9.9000 

5  37  32.8 

13.414 

8 

15  39    8.11 

9.4816 

15  37  36.3 

10.991 

9 

13  49  20.62 

9.9048 

5  50  57.3 

13.409 

9 

15  41  37.20 

9.4881 

15  48  28.7 

10.835 

10 

13  51  33.05 

9JS006 

6    4  21.0 

13.387 

'10 

15  44    6.68 

9.4946 

15  59  15.3 

10.737 

11 

13  53  45.77 

9.9144 

6  17  43.7 

13.370 

11 

15  46  36.55 

9.5010 

16    9  55.9 

10.037 

12 

13  55  58.77 

9.9199 

6  31    5.4 

13.359 

12 

15  49    6.80 

9.5074 

16  20  30.5 

10Ji95 

13 

13  58  12.07 

9.9949 

6  44  26.0 

13.333 

13 

15  51  37.44 

9.5138 

16  30  58.9 

10.421 

14 

14    0  25.67 

9.9999 

6  57  45.4 

13.3]9 

14 

15  54    8.46 

9.5909 

16  41  21.0 

10.316 

15 

14    2  39.58 

9.9343 

7  11     3.5 

13.990 

15 

15  56  39.87 

9.5266 

16  51  36.8 

10.906 

16 

14    4  53.79 

9.9394 

7  24  20.2 

13.967 

16 

15  59  11.66 

9.5330 

17    1  46.0 

10.098 

17 

14    7    8.31 

9.9446 

7  37  35.5 

13.949 

17 

16    1  43.83 

9.5393 

17  11  48.6 

9.987 

18 

14    9  23.15 

9.9499 

7  50  49.2 

13.915 

18 

16    4  16.38 

9.5456 

17  21  44.5 

9.875 

19 

14  11  38.30 

9.95S9 

8    4     1.3 

13.187 

19 

16    6  49.30 

9.5519 

17  31  33.6 

9.760 

20 

14  13  53.77 

9.9606 

8  17  11.6 

13.156 

20 

16    9  22.60 

9.5581 

17  41  15.7 

9.643 

21 

14  16    9.57 

9.2661 

8  30  20.0 

13.194 

21 

16  11  56.27 

9.5649 

17  50  50.7 

9.594 

22 

14  18  25.70 

9.9716 

8  43  26.5 

13.009 

22 

16  14  30.31 

9.5703 

18    0  18.6 

9.404 

23 

14  20  42.16 
M( 

9.9771 

)NDA1 

S.  8  56  31.0 
Z  10. 

13.057 

23 

16  17    4.71 
WEE 

9.5764 

>NESD 

S.18    9  39.2 
AY  12. 

0.981 

0 

14  22  58.95 

9.9897 

S.  9    9  33.3 

13.090 

0 

16  19  39.48 

9.5825 

S.18  18  52.3 

9.156 

1 

14  25  16.08 

9.9883 

9  22  33.4 

19.981 

1 

16  22  14.61 

9.5884 

18  27  57.9 

9.031 

2 

14  27  33.55 

9.9940 

9  35  31.2 

19.949 

2 

16  24  50.09 

9.5949 

18  36  56.0 

8.904 

3 

14  29  51.36 

9.9996 

9  48  26.5 

19.901 

3 

16  27  25.92 

9.6001 

18  45  46.4 

8.775 

4 

14  32    9.52 

9.3056 

10    1  19.3 

19.858 

4 

16  30    2.10 

9.6059 

18  54  29.0 

8.644 

5 

14  34  28.03 

9.3114 

10  14    9.5 

19.813 

5 

16  32  38.63 

9.6117 

19    3    3.7 

6^11 

6 

14  36  46.89 

9.3173 

10  26  56.9 

19.767 

6 

16  35  15.50 

9.6173 

19  11  30.3 

8.376 

7 

14  39    6.11 

9.3933 

10  39  41.5 

19.718 

7 

16  37  52.71 

9.6239 

19  19  48.8 

8.940 

8 

14  41  25.69 

9.3393 

10  52  23.1 

19.668 

8 

16  40  30.25 

9.6383 

19  27  59.1 

8.109 

9 

14  43  45.63 

9.3353 

11     5     1.7 

19.617 

9 

16  43    8.11 

9.6337 

19  36    1.1 

7.963 

10 

14  46    5.93 

9.3413 

11  17  37.1 

19.563 

10 

16  45  46.29 

9.6390 

19  43  54.7 

7.823 

11 

14  48  26.59 

9.3474 

11  30    9.2 

19.506 

11 

16  48  24.79 

9.6449 

19  51  39.7 

7.678 

12 

14  50  47.62 

9.3536 

11  42  38.0 

19.451 

12 

16  51    3.60 

9.6494 

19  59  16.1 

7.534 

13 

14  53    9.02 

9.3598 

11  55    3.3 

19.399 

13 

16  53  42.72 

9.6544 

20    6  43.8 

7.388 

14 

14  55  30.80 

9.3661 

12    7  25.0 

19.331 

14 

16  56  22.13 

9.6593 

20  14    2.7 

7.949 

15 

14  57  52.95 

9.3793 

12  19  43.0 

19.968 

15 

16  59    1.84 

9.6649 

20  21  12.8 

7.093 

16 

15    0  15.48 

9.3786 

12  31  57.2 

19.904 

16 

17    1  41.84 

9.6690 

20  28  13;9 

6.943 

17 

15    2  38.38 

9.3849 

12  44    7.5 

19.137 

17 

17    4  22.12 

9.6736 

20  35    6.0 

6.799 

18 

15    5    1.66 

9.3919 

12  56  13.7 

19.069 

18 

17    7    2.67 

9.6781 

20  41  48.9 

6.638 

19 

15    7  25.32 

9.3976 

13    8  15.8 

19.000 

19 

17    9  43.49 

9.6835 

20  48  22.6 

6.464 

20 

15    9  49.37 

9.4040 

13  20  13.7 

11.999 

20 

17  12  24.57 

9.6868 

20  54  47.0 

6.398 

21 

15  12  13.80 

9.4103 

13  32    7.3 

11.856 

21 

17  15    5.90 

9.6900 

21     1    2.0 

6.171 

22 

15  14  38.61 

9^167 

13  43  56.4 

11.780 

22 

17  17  47.48 

9.6948 

21    7    7.5 

6.019 

23 

15  17    3.81 

9.4939 

13  55  40.9 

11.709 

23 

17  20  29.29 

9.6988 

21  13    3.5 

5.853 

24 

15  19  29.40 

9.4997 

S.14    7  20.6 

11.699 

24 

17  23  11.33 

9.7096 

S.21  18  49.9 

5Ut99 
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GREENWICH  MEAN  TIMB. 

THE  MOON'S  EIOHT  ASCENSION  AND  DECLINATION. 

Boor. 

BightAaooiaion. 

IMff  for 
llflniite. 

BeoUnfttton. 

Biff  for 
llibkute. 

Hoar. 

BightAsoenaioii. 

IMittor 
IMinate. 

Deoliiuitioiu 

Biir.for 
1  Minute. 

THUESDAY  13. 

SATUEDAY  15. 

h     m     ■ 

■ 

O         /         1/ 

// 

h     m     8 

■ 

O          /         // 

0 

17  23  11.33 

9.7006 

S.21  18  49.9 

5.609 

0 

19  34  20.83 

9.6003 

S.22  34  18.5 

9!509 

1 

17  25  53.60 

S.7O03 

21  24  26.6 

5.531 

1 

19  37    2.67 

9.6053 

22  31  38.0 

9.758 

2 

17  28  36.08 

9.7D06 

21  29  53.6 

5.368 

2 

19  39  44.27 

9.6019 

22  28  47.5 

9.093 

3 

17  31  18.77 

9.7139 

21  Sa  10.8 

5.904 

3 

19  42  25.61 

9.6868 

22  25  47.2 

3.088 

4 

17  34    1.66 

9.7164 

21  40  18.1 

5.030 

4 

19  45    6.69 

9.6894 

22  22  37.0 

3.9S8 

5 

17  36  44.74 

9.7185 

21  45  15.5 

4.879 

5 

19  47  47.50 

9.6778 

22  19  17.0 

3.413 

6 

17  39  28.00 

9.7994 

21  50    2.8 

4.705 

6 

19  50  28.03 

9.67SI 

22  15  47.4 

3J174 

7 

17  42  11.43 

9.79S9 

21  54  40.1 

4.537 

7 

19  53    8.28 

941683 

22  12    8.1 

3.735 

8 

17  44  5503 

9.7V70 

21  59    7.3 

4.360 

8 

19  55  48.23 

9.6633 

22    8  19JJ 

3.893 

9 

17  47  38.78 

9.7303 

22    3  24.4 

4.900 

9 

19  58  27.88 

9.6583 

22    4  20.9 

iMO 

10 

17  50  22.67 

9.7397 

22    7  31.3 

44»9 

10 

20    1    7.23 

9.6539 

22    0  13.2 

4J807 

11 

17  53    6.70 

9.7340 

22  11  27.9 

3.858 

11 

20    3  46.27 

9.6480 

21  55  56.1 

4.363 

12 

17  55  50.86 

9.7370 

22  15  14.2 

3Ut86 

12 

20    6  24.99 

9.6496 

21  51  29.7 

4.517 

13 

17  58  35.14 

9.7388 

22  18  50.2 

3J>13 

13 

20    9    3.38 

9.6371 

21  46  54.1 

4.660 

14 

18     1  19.52 

9.7406 

22  22  15.8 

3.340 

14 

20  11  41.44 

9.6314 

21  42    9.4 

4.8S0 

15 

18    4    4.00 

9.7491 

22  25  31.0 

3.166 

15 

20  14  19.15 

9.6957 

21  37  15.7 

4.070 

16 

18    6  48.57 

9.7436 

22  28  35.7 

9.001 

16 

20  16  56.52 

9.6109 

21  32  13.0 

5.110 

17 

18    9  33.22 

9.7447 

22  31  29.9 

9.817 

17 

20  19  33.54 

9.6140 

21  27    1.4 

5.966 

18 

18  12  17.93 

9.7457 

22  34  13.7 

9.649 

18 

20  22  10.20 

9.6080 

21  21  41.1 

5.411 

19 

18  15    2.70 

9.7466 

22  36  46.9 

9.466 

19 

20  24  46.50 

9.6010 

21  16  12.1 

5J»6 

20 

J8  17  47.52 

9.7473 

22  39    9.6 

9.990 

20 

20  27  22.43 

9.5057 

21  10  34.4 

5.600 

21 

18  20  32.38 

9.7479 

22  41  21.7 

9.113 

21 

20  29  57.99 

9Ji805 

21     4  48.2 

5.840 

22 

18  23  17.27 

9.7489 

22  43  23.2 

1.937 

22 

20  32  33.17 

9.5839 

20  58  53.6 

5.960 

23 

18  26    2.17 

9.7484 

S.22  45  14.1 

1.761 

23 

20  35    7.97 

9.5768 

S.20  52  50.6 

6.118 

Fl 

f?TDA^ 

14. 

SUNDAY  16. 

0 

18  28  47.08 

9.7485 

S.22  46  54.5 

1.584 

0 

20  37  42.38 

9.5703 

S.20  46  39.4 

6.955 

1 

18  31  31.99 

9.7484 

22  48  24.2 

1.407 

1 

20  40  16.40 

9.5637 

20  40  20.0 

6.301 

2 

18  34  16.89 

9.7481 

22  49  43.3 

1.999 

2 

20  42  50.02 

9J671 

20  33  52.5 

6.594 

3 

18  37     1.76 

9.7476 

22  50  51.7 

1.059 

3 

20  45  23.25 

9.5505 

20  27  17.1 

6.656 

4 

18  39  46.60 

9.7470 

22  51  49.5 

0.875 

4 

20  47  56.08 

9.5437 

20  20  33.8 

6.787 

5 

18  42  31.40 

9.7469 

22  52  36.7 

0.608 

5 

20  50  28.50 

9.5369 

20  13  42.7 

6.016 

6 

18  45  16.14 

9.7459 

22  53  13.3 

0.599 

6 

20  53    0.51 

9.5301 

20    6  43.9 

7.043 

7 

18  48    0.82 

9.7440 

22  53  39.3 

0.345 

7 

20  55  32.11 

9.S939 

19  59  37.5 

7.169 

8 

18  50  45.42 

9.7497 

22  53  54.7 

-0.168 

8 

20  58    3.29 

9.5163 

19  52  23.6 

7.993 

9 

18  53  29.94 

9.7419 

22  53  59.4 

+  0.009 

9 

21    0  34.06 

9.5093 

19  45    2.3 

7.416 

10 

18  56  14.36 

9.7395 

22  53  53.6 

0.184 

10 

21    3    4.41 

9.5099 

19  37  33.7 

7.637 

11 

18  58  58.68 

9.7377 

22  53  37.3 

0.360 

11 

21    5  34.33 

9.4068 

19  29  57.8 

7.657 

12 

19     1  42.88 

9.7357 

22  53  10.4 

0.536 

12 

21    8    3.83 

9.4881 

19  22  14.9 

7.774 

13 

19    4  26.96 

9.7335 

22  52  33.0 

0.710 

13 

21  10  32.90 

9.4810 

19  14  25.0 

7.880 

14 

19    7  10.90 

9.7319 

22  51  45.2 

0.884 

14 

21  13    1.55 

9.4730 

19    6  28.1 

8.005 

15 

19    9  54.70 

9.7987 

22  50  46.9 

1.058 

15 

21  15  29.77 

9.4667 

18  58  24.4 

8.117 

16 

19  12  38.34 

9.7960 

22  49  38.2 

1.939 

16 

21  17  57.56 

9.4505 

18  50  14.0 

8JB8 

17 

19  15  21.82 

9.7939 

22  48  19.1 

1.404 

17 

21  20  24.91 

9.4583 

18  41  57.0 

8.337 

18 

19  18    5.13 

9.7903 

22  46  49.7 

1.576 

18 

21  22  51.83 

9.4451 

18  33  33.5 

8.445 

19 

19  20  48J26 

9.7179 

22  45  10.0 

1.747 

19 

21  25  18.32 

9.4378 

18  25    3.6 

8.598 

20 

19  23  31.19 

9.7138 

22  43  20.0 

1.918 

20 

21  27  44.37 

9.4306 

18  16  27.3 

8US57 

21 

19  26  13.92 

9.7104 

22  41  19.8 

iUMS 

21 

21  30    9.99 

9.4933 

18    7  44.8 

8.760 

22 

19  28  56.44 

S.7069 

22  39    9.5 

9.967 

22 

21  82  35.17 

9.4161 

17  58  56.2 

8.800 

23 

19  31  38.75 

S.7099 

22  36  49.0 

9.495 

23 

21  34  59.92 

9.4088 

17  50    1.6 

8J58 

24 

19  34  20.83 

9.6B08 

S.22  34  18.5 

9.609 

24 

21  37  24JJ3 

9.4016 

S.17  41     1.1 

04»7 
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GEEBirWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

BighiAsoenslon. 

Df£for 
IMinate. 

Diftfor 
1  Minute. 

Hoar. 

Bi^ht  Ascension. 

Dittfor 
1  Minute. 

Declination. 

DiflElfor 
1  Minute. 

M( 

>in)A^ 

f  17. 

WEDNESDAY  19. 

h.    m     B 

8 

O        1         // 

n 

h    m     s 

s 

~     -P    «f     J'^ 

II 

0 

21  37  24.23 

8.4016 

S.17  41     1.1 

9.057 

0 

23  24  50.06 

9.0995 

8.  9    3    7.2 

11.971 

1 

21  39  48.11 

9.3943 

17  31  54.8 

0.153 

1 

23  26  55.46 

9J)874 

8  51    8.1 

11.999 

2 

21  42  11.55 

9.3870 

17  22  42.7 

9.948 

2 

23  29    0.55 

9.0893 

8  39    7.3 

19.096 

3 

21  44  34.56 

9.3798 

17  13  25.0 

9.341 

3 

23  31    5.34 

9.0774 

8  27    5.0 

19.051 

4 

21  46  57.13 

9.3796 

17    4    1.8 

9.439 

4 

23  33    9.84 

9.0796 

8  15    1.2 

19.076 

5 

21  49  19.27 

9.3654 

16  54  33.1 

9.599 

5 

23  35  14.05 

9.0678 

8    2  55.9 

19.100 

6 

21  51  40.98 

9.3589 

16  44  59.1 

9.610 

6 

23  37  17.98 

9.0631 

7  50  49.2 

19.199 

7 

21  54    2.26 

9.3511 

16  35  19.9 

9.607 

7 

23  39  21.62 

9.0584 

7  38  41.2 

19.143 

8 

21  56  23.11 

9a)439 

16  25  35.5 

9.789 

8 

23  41  24.99 

9.0538 

7  26  32.0 

19.163 

9 

21  58  43.52 

9.3367 

16  15  46.1 

0.864 

9 

23  43  28.08 

9.0499 

7  14  21.6 

19.183 

10 

22    1     3.51 

9.3996 

16    5  51.8 
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0.664 

3 

5    1     4.84 

9.0689 

20  26    7.2 

5.494 

3 

6  42  32.43 

9.1457 

22  52  45.9 

0.557 

4 

5    3    9.00 

9.0705 

20  31  29.9 

5.339 

4 

6  44  41.19 

9.1463 

22  53  16.1 

0.449 

5 

5    5  13.30 

9.0797 

20  36  47.0 

5.939 

5 

6  46  49.99 

9.1470 

22  53  39.8 

0.341 

6 

5    7  17.73 

9.0750 

20  41  58.6 

5.146 

6 

6  48  58.83 

9.1476 

22  53  57.0 

0Je39 

7 

5    9  22.30 

9.0773 

20  47    4.6 

5.059 

7 

6  51    7.70 

9.1480 

22  54    7.7 

0.194 

8 

5  11  27.01 

9.0796 

20  52    4.9 

4JK6 

8 

6  53  16.59 

9.1484 

22  54  11.9 

+  0.017 

9 

5  13  31.85 

9.0818 

20  56  59.6 

4.864 

9 

6  55  25.51 

9.1488 

22  54    9.7 

-0.091 

10 

5  15  36.82 

9.0839 

21     1  48.6 

4.760 

10 

6  57  34.45 

9.1491 

22  54     1.0 

0.900 

11 

5  17  41.92 

9.0861 

21     6  31.9 

4.673 

11 

6  59  43.41 

9.1494 

22  53  45.7 

0.308 

12 

5  19  47.16 

9.0883 

21  11    9.4 

4.577 

12 

7     1  52.38 

9.1497 

22  53  24.0 

0.416 

13 

5  21  52.52 

9U)904 

21  15  41.2 

4.461 

13 

7    4    1.37 

9.1499 

22  52  55.8 

0.S95 

14 

5  23  58.01 

9.0995 

21  20    7.2 

4.384 

14 

7    6  10.37 

9.1501 

22  52  21.0 

0.634 

15 

5  26    3.62 

9.0946 

21  24  27.3 

4.987 

15 

7    8  19.38 

9.1509 

22  51  39.7 

0.749 

16 

5  28    9.36 

9.0967 

21  28  41.6 

4.189 

16 

7  10  28.39 

9.1509 

22  50  51.9 

0.851 

17 

5  30  15.22 

9.0987 

21  32  50.0 

4.091 

17 

7  12  37.40 

9.1509 

22  49  57.6 

0.959 

18 

5  32  21.20 

9.1007 

21  36  52.5 

3.999 

18 

7  14  46.42 

9.1509 

22  48  56.8 

1.067 

19 

5  34  27^0 

9.1097 

21  40  49.0 

3.893 

19 

7  16  55.43 

9.1501 

22  47  49.5 

1.176 

20 

5  36  33.52 

9.1046 

21  44  39.6 

3.794 

20 

7  19    4.43 

9.1499 

22  46  35.7 

1.984 

21 

5  38  39.85 

9.1064 

21  48  24.3 

3.695 

21 

7  21  13.42 

9.1498 

22  45  15.4 

1.399 

22 

5  40  46.29 

9.1083 

21  52    3.0 

3J>94 

22 

7  23  22.40 

9.1496 

22  43  48.6 

1.501 

23 

5  42  52.84 

9.1109 

21  55  35.6 

3.493 

23 

7  25  31.37 

9.1493 

22  42  15.3 

1.606 

24 

5  44  59.51 

9.U90 

N.21  59    2.2 

3.399 

24 

7  27  40.32 

9.1490 

N.22  40  35.6 

1.716 
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GREENWICH  MEAN  TIME. 

THFi  MOON'S  EIGHT  ASCENSION  AND  DECLINATION, 

Hour. 

BlghtAsoenaioii. 

Diftfor 
1  Minute. 

DeoUuAtion. 

Diiffor 
IMinnto. 

Hour. 

DMtfop 
1  Minute. 

Deolination. 

Difllfor 
1  Minute. 

SATURDAY  29. 

MONDAY,  JULY  1. 

h    m     s 

8 

0       «       » 

// 

0       9    9'42!44      SL0007  N.19  1^  55.6  i     im 

0 

J 

7  27  40.32 
7  29  49.25 

3.1490 
9.1486 

N.22  40  35.6 
22  38  49.4 

1.716 
1.894 

2 

7  31  58.15 

3.1489 

22  36  56.7 

1.039 

3 

7  34    7.03 

9.1477 

22  34  57.5 

9.040 

4 

7  36  15.88 

3.1473 

22  32  51.9 

9.147 

5 

7  38  24.70 

8.1467 

22  30  39.8 

9.955 

6 

7  40  33.48 

8.1461 

22  28  21.3 

9.309 

7 

7  42  42.23 

8.1455 

22  25  56.4 

3.460 

8 

7  44  50.94 

8.1448 

22  23  25.1 

8.576 

9 

7  46  59.61 

3.1441 

22  20  47.3 

8UM3 

10 

7  49    8.23 

9.1433 

22  16    3.1 

3,780 

n 

7  51  lasi 

3.1496 

22  15  12.6 

9.605 

12 

7  53  25.34 

9.1418 

22  12  15.7 

3.009 

13 

7  55  33.82 

8.1400 

22    9  12.4 

3.108 

14 

7  57  42,24 

3.1390 

22    6    2.8 

3J913 

15 

7  59  50.61 

3.1300 

22    2  46.9 

3.318 

16 

8    1  58.92 

9.1380 

21  59  24.7 

3.433 

17 

8    4    7.17 

8.1360 

21  55  56.2 

3.538 

18 

8    6  15.35 

8.1368 

21  52  21.4 

3.633 

PHASES  OF  THE  MOON. 

IJ) 
20 

8    8  23.47 
8  10  31..52 

9.1347 

21  48  40.3 
21  44  53.0 

3.737 

3.1336 

3.841 

21 

8  12  39.50 

3.1394 

21  40  59.4 

3.045 

d       h       m 

22 
23 

8  14  47.41 
8  16  55.25 

9.1319 
9.1300 

21  36  59.6 
SSll  32  53.6 

4.048 
4.151 

J>  First  Quarter     .  June      6      8      1.5 

O  Pull  Moon     ....    13      1    58JJ 

St 

FNDAY  30. 

<r   I-ast  Quarter .    ...    19    19    35.0 
•  New  Moon    ....    27    20    53.6 

0 

8  19    3.01 
8  21  10.69 

9.1987  N.21  28  41.5 
8.1974  1    21  24  23.2 

4.953 

1 

4.356 

2 

8  23  18i29 

3.1361  1    21  19  58.8 

4.450 

d        h 
<t  Perigee.    .    .    .June     13      4.0 

3 
4 

8  25  25.82 
8  27  33.26 

3.1347  1    21  15  28.2 
3.1333  1     21   10  51.5 

4.561 
4.609 

5 

8  29  40.62 

9.1919       21    6    8.8 

4.769 

C  Apogee 26    20.6 

6 

8  31  47.89 

9.1904        21      1   20.1 

4.869 

7 

8  33  55.07 

9.1180       20  56  25.3 

4.963 

8 

8  36    2.16 

9.1175  !    20  51  24.5 

6.063 

9 

8  38    9.17 

9.1160  1    20  46  17.7 

5.169 

10 

8  40  16.08 

9.1144  ,    20  41    5.0 

5.969 

11 

8  42  22.89 

9.1198  ,    20  35  46.3 

5.361 

12 

8  44  29.61 

9.1119  1    20  30  21.7 

5.459 

1   13 

8  46  36.23 

9.1006  1    20  24  51.3 

5.556 

1   14 

8  48  42.76 

9.1080 

20  19  15.0 

1       5.654 

15 

8  50  49.19 

9.1063 

20  13  32.8 

1       5.751 

16 

8  52  55.52 

9.1046 

20    7  44.8 

5.847 

17 

8  55    1.75 

9.1099 

20    1  51.1 

5.943 

18 

8  57    7.87 

9.1019 

19  55  51.6 

6.030 

19 

8  59  13.89 

9.0095 

19  49  46.4 

6.134 

20 

9     1  19.81 

9.0078 

19  43  35.5 

6.998 

21 

9    3  25.63 

9.0961 

19  37  19.0 

1       6.393 

22 

9    5  31.34 

9.0043 

19  30  56.8 

1       6.417 

23 

9    7  36.94 

9.0995 

19  24  2i).0 

,       6.510 

24 

9    9  42.44 

9.0007  IN.19  17  55.6 

6.603  1                                                                                                              |{ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

li 

Name  and  Direotion 

Noon. 

P.L. 
of 

IIPi- 

P.L. 
of 

Vlh. 

P.  L. 
of 

IXJ*. 

P.L. 
of 

1* 

of  Object. 

DifT. 

Difr. 

Diff. 

Diff. 

1 

Sun 

W. 

30    7  21 

34M 

3f  28  37 

3450 

32  49  57 

3446 

3I1I2I 

3443 

Satorn 

E. 

34    9  50 

3103 

32  41  44 

3101 

31  13  36 

3100 

29  45  26 

3006 

Repilus 
Spica 

E. 

47    2  27 

3081 

45  33  54 

3080 

44    5  20 

3079 

42  36  45 

3078 

E. 

101    2  20 

3109 

99  34  13 

3101 

98    6    4 

3009 

96  37  53 

3006 

2 

Sun 

W, 

40  59  32 

3490 

42  21  26 

3415 

43  43  26 

3409 

45    5  32 

3403 

Regulufl 
Spica 

E. 

35  13  15 

3068 

33  44  26 

3065 

32  15  34 

3009 

30  46  38 

3060 

E. 

89  16    2 

3078 

87  47  26 

3075 

86  18  46 

3070 

84  50    0 

3066 

3 

Sun 

W. 

51  57  49 

3369 

53  20  41 

3369 

54  43  41 

3354 

56    650 

3345 

Spica 

E. 

77  24  41 

3030 

75  55  16 

3039 

74  25  43 

3096 

72  56    2 

3010 

Antares 

E. 

123  17  36 

3056 

121  48  31 

3046 

120  19  15 

3038 

118  49  49 

3099 

4 

Sun 

W. 

63    5  10 

3998 

64  29  24 

3967 

65  53  51 

3976 

67  18  30 

3965 

Pollux 

W. 

25  32    4 

8065 

27    1    9 

3033 

28  30  41 

3014 

30    0  37 

9904 

Spica 

E. 

65  25  24 

9061 

63  54  47 

9979 

62  23  59 

9963 

60  53    0 

9954 

Antares 

E. 

HI  19  47 

9081 

109  49  10 

9970 

108  18  20 

9950 

106  47  16 

9949 

5 

Sun 

W. 

74  25  19 

3909 

75  51  26 

3188 

77  17  50 

3173 

78  44  31 

3159 

Pollux 

W. 

37  35  55 

9900 

39    8    2 

9803 

40  40  30 

9876 

42  13  19 

9860 

Spica 

E. 

53  15  10 

9905 

51  42  58 

9606 

50  10  34 

9886 

48  37  57 

9875 

Antares 

E. 

99    8  22 

9880 

97  35  49 

9876 

96    2  59 

9869 

94  29  52 

9849 

6 

Sun 

W. 

86    224 

3080 

87  30  56 

8065 

88  59  49 

3048 

90  29    2 

3030 

Pollux 

W. 

50    2  41 

9778 

51  37  38 

9761 

53  12  57 

9744 

54  48  39 

9797 

Saturn 

W. 

26  19  34 

9779 

27  54  30 

9763 

29  29  47 

9747 

31    5  25 

9730 

Spica 

E. 

40  51  32 

9895 

39  17  36 

9615 

37  43  28 

9807 

36    9    9 

9799 

Antares 

E. 

86  39  51 

9778 

85    4  54 

9763 

83  29  38 

9747 

81  54     1 

9739 

Jupiter 

E. 

113  36    6 

9709 

111  59  29 

9687 

110  22  32 

9679 

108  45  15 

9657 

7 

Sun 

W. 

98    0  37 

9941 

99  32    4 

9989 

101    3  55 

9903 

102  36  10 

9683 

PolJux 

W. 

62  52  54 

9638 

64  30  57 

909) 

66    9  24 

9609 

67  48  16 

9584 

Saturn 

W. 

39    9  13 

9644 

40  47    8 

9696 

42  25  28 

9608 

44    4  12 

9500 

Regulus 

W. 

26  58  15 

9644 

28  36  10 

9694 

30  14  33 

9603 

31  53  24 

9583 

Antares 

E. 

73  50  42 

9659 

72  12  57 

9635 

70  34  49 

9618 

68  56  18 

9601 

Jupiter 

E. 

100  33  21 

9573 

98  53  49 

9556 

97  13  53 

9530 

95  33  34 

9599 

8 

Sun 

W. 

110  23  37 

9787 

111  58  22 

9766 

113  33  34 

9747 

115    9  12 

9797 

Pollux 

W. 

76    8  57 

9401 

77  50  23 

9479 

79  32  15 

9454 

81  14  .33 

9435 

Saturn 

W. 

52  24    6 

9400 

54    5  21 

9480 

55  47    3 

9461 

57  29  11 

9443 

Regulus 

W. 

40  14  29 

9485 

41  56    4 

9465 

43  38    6 

9445 

45  20  36 

9496 

Antares 

E. 

60  38    2 

9517 

58  57  13 

9501 

57  16    1 

9485 

55  34  26 

9469 

Jupiter 

E, 

87    5  45 

9431 

85  22  54 

9413 

83  39  38 

9395 

81  55  56 

9376 

aAquilee 

E. 

106  13  21 

3187 

104  46  56 

3158 

103  19  57 

3130 

101  52  24 

3103 

9 

Sun 

W. 

123  13  55 

9699 

124  52  11 

9610 

126  30  52 

9591 

128    9  59 

9579 

Pollux 

w. 

89  52  41 

9343 

91  37  38 

9395 

93  23    1 

3306 

95    8  49 

9991 

Satorn 

w. 

66    625 

9351 

67  51  10 

9333 

69  36  22 

9314 

71  22    1 

9996 

Regulus 

w. 

53  59  54 

9339 

55  45    7 

9313 

57  30  47 

9995 

59  16  54 

9977 

Antares 

E. 

47    0  58 

9393 

45  17  13 

9380 

43  33    9 

9366 

41  48  46 

9355 

Jupiter 

E. 

73  10  46 

9985 

71  24  25 

9968 

69  37  38 

S950 

67  50  25 

9339 

a  Aquilffi 

E. 

94  26  47 

9984 

92  56  14 

9964 

91  25  16 

9946 

89  53  55 

9998 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

If 

Name  and  Direction 
of  Obieet 

Midnight. 

P.L. 
of 

xvi^. 

P.L. 

of 

xvmn 

P.L. 
of 

XXIii. 

P.L. 
of 

1 

Vt     \/VJVVWa 

DIff. 

Diff. 

Diff. 

Diff. 

Son 

W. 

35  32'49 

3438 

36  54  2§ 

3434 

3§  16    0 

3430 

39  37  43 

8494 

Saturn 

E. 

28  17  14 

3096 

26  49    0 

3004 

25  20  43 

8009 

23  52  24 

3001 

Reffulus 

E. 

41    8    8 

3075 

39  39  28 

3073 

38  10  46 

3079 

36  42    2 

3060 

Sp^ 

£. 

95    9  39 

3003 

93  41  21 

3090 

92  12  59 

3067 

90  44  33 

3089 

2 

Suif 

W. 

46  27  45 

3397 

47  50    5 

3301 

49  12  32 

3385 

50  35    6 

3377 

Re^uiuB 

E. 

29  17  39 

3068 

27  48  38 

3056 

26  19  34 

3054 

24  50  28 

3059 

Spica 

E. 

83  21    9 

3061 

81  52  12 

3066 

80  23    8 

3061 

78  53  58 

3045 

3 

Sun 

W. 

57  30    9 

3S37 

58  53  38 

3397 

60  17  18 

3310 

61  41     8 

3308 

Spica 

£. 

71  26  13 

3019 

69  56  15 

3005 

68  26    8 

9007 

66  55  51 

9080 

Ajitares 

£. 

117  20  12 

3010 

115  50.  23 

3010 

114  20  23 

aooi 

112  50  11 

9001 

4 

Sun 

W. 

68  43  23 

3853 

70    8  30 

3941 

71  33  51 

3998 

72  59  27 

3914 

Pollux 

W. 

31  30  57 

9076 

33     1  40 

9959 

34  32  44 

9949 

36    4    9 

9096 

Spica 

E. 

59  21  50 

9946 

57  50  29 

9035 

56  18  55 

9996 

54  47    9 

9916 

Antares 

E. 

105  15  59 

9987 

103  44  27 

9096 

102  12  41 

9013 

100  40  39 

9901 

5 

Sun 

W. 

80  11  29 

3144 

81  38  45 

3199 

83    6  19 

3114 

84  34  12 

3008 

Pollux 

W. 

43  46  29 

9844 

45  20    0 

9888 

46  53  52 

9811 

48  28    6 

9706 

Spica 

E. 

47    5    6 

9865 

45  32    2 

9666 

43  58  45 

9845 

42  25  15 

9835 

Antares 

£. 

92  56  28 

9835 

91  22  46 

9891 

89  48  46 

9808 

88  14  28 

9703 

6 

Sun 

W. 

91  58  37 

3014 

93  28  33 

9905 

94  58  52 

9977 

96  29  33 

9050 

Pollux 

W. 

56  24  43 

9710 

58     1  10 

9009 

59  38     1 

9675 

61   15  15 

9666 

Saturn 

W. 

32  41  25 

9713 

34  17  48 

9695 

35  54  34 

9670 

37  31  42  1 

9669 

Spica 

E. 

34  34  40 

9799 

33    0    1 

9785 

31  25  14 

9781 

29  50  21  , 

9779 

Antares 

E. 

80  18    4 

9716 

78  41  46 

9700 

77    5    6 

9684 

75  28    5 

9668 

Jupiter 

E. 

107    7  37 

9640 

105  29  37 

9094 

103  51  14 

9607 

102  12  29 

9501 

7 

Sun 

W. 

104    8  50 

9864 

105  41  55 

9845 

107  15  24 

9896 

108  49  18 

9807 

Pollux 

W. 

69  27  33 

9566 

71     7  15 

9547 

72  47  23 

9968 

74  27  57 

9510 

Saturn 

W. 

45  43  21 

9573 

47  22  55 

9554 

49    2  53 

9535 

50  43  17  , 

9517 

Regulus 

W. 

33  32  42 

9563 

35  12  28 

9543 

36  52  41 

S594 

38  33  21  , 

9504 

Antares 

E. 

67  17  25 

9585 

65  38    9 

9568 

63  58  30 

9551 

62  18  28 

9534 

Jupiter 

E. 

93  52  51 

9504 

92  11  43 

9485 

90  30    9 

9467 

88  48  10 

2449 

8 

Sun 

W. 

116  45  16 

9707 

118  21  46 

9688 

119  58  42 

9668 

121  36    5  ' 

9648 

Pollux 

W. 

82  57  18 

9417 

84  40  29 

9396 

86  24    7 

9380 

88      8    11  ; 

9369 

Saturn 

W. 

59  11  45 

9494 

60  54  46 

9405 

62  38  13 

9387 

64  22    6  1 

9360   i 

Regulus 

W. 

47    3  33 

9408 

48  46  57 

9388 

50  30  49 

9300 

52  15    8  1 

9350   1 

Antares 

E. 

53  52  29 

9453 

52  10    9 

9437 

50  27  27 

9499 

48  44  23 

9407 

Jupiter 

E. 

80  11  47 

9357 

78  27  11 

9339 

76  42    9 

9399 

74  56  41  , 

9303 

a  Aquil» 

E. 

100  24  18 

3077 

98  55  40 

3059 

97  26  31 

3096 

95  56  53 

3005 

9 

Sun 

W. 

129  49  32 

9553 

131  29  31 

9535 

133    9  55 

9517 

134  50  44 

9500 

Pollux 

W. 

96  55    2 

9973 

98  41  41 

9956 

100  28  45 

9939 

102  16  14 

2223 

Saturn 

W. 

73    8    6 

2979 

74  54  36 

9969 

76  41  31 

9945 

78  28  51 

2339 

Regulus 

W. 

61     3  27 

9960 

62  50  26 

9949 

64  37  51 

2995 

66  25  41 

2208 

Antares 

E. 

40    4    7 

9344 

38  19  12 

9335 

36  34    4 

9397 

34  48  44 

2321 

Jupiter 

E. 

66    2  45 

9914 

64  14  39 

9198 

62  26    8 

9181 

60  37  12 

2165   1 

a  Aquil89 

E. 

88  22  12 

9913 

86  50    8 

2897 

85  17  45 

2883 

63  45    5 

2872, 

106 


JUNE,    1889. 


XV. 


GRBBIfWIOH  MBAK  TIME. 

LUNAB  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 
of 

IIJK 

P.L. 
of 

VPi. 

P.L. 
of 

IXh. 

P.L. 
of 

^ 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

10 

Satdrn 

W. 

80  16  36 

9919 

82    4  45 

9196 

83  53  18 

9180 

85^42  15 

9165 

Regulna 

W. 

68  13  57 

QI99 

70    2  37 

9176 

71  51  41 

9160 

73  41    9 

9145 

Antares 

E. 

33    3  15 

9317 

31  17  41 

9316 

29  32    5 

9318 

27  46  33 

9995 

Jupiter 

E. 

58  47  51 

9148 

56  58    6 

9133 

55    7  57 

9117 

53  17  24 

9103 

a  Aquil» 

E. 

82  12  10 

9809 

80  39    2 

9808 

79    5  42 

9845 

77  32  13 

9641 

11 

Regulus 

W. 

82  53  58 

9077 

84  45  33 

9064 

86  37  27 

9063 

88  29  39 

9049 

Spica 

W. 

29  31  42 

9908 

31  19  58 

9189 

33    8  53 

9158 

34  58  24 

9137 

Jupiter 

E, 

43  59  11 

9035 

42    6  31 

9093 

40  13  33 

9019 

38  20  17 

9001 

a  Aquil» 

E. 

69  44    5 

9848 

68  10  39 

9856 

66  37  24 

9867 

65    4  23 

9889 

Fomalhaut 

E. 

101  49  10 

9979 

100    2  29 

9958 

98  15  28 

9945 

96  28    7 

9933 

13 

ReffuluB 
Spica 

W. 

97  54  24 

1999 

99  48    0 

1993 

101  41  46 

1967 

103  35  40 

1963 

W. 

44  12  53 

9061 

46    4  52 

9050 

47  57    8 

9041 

49  49  39 

9039 

a  Aquika 

E. 

57  25  38 

3015 

55  55  44 

3056 

54  26  41 

3103 

52  58  35 

3156 

Fomalhaut 

E. 

87  27  21 

9188 

85  38  35 

9189 

83  49  41 

9178 

82    0  40 

9175 

aPegasi 

E. 

103  43    0 

9419 

101  59  53 

9407 

100  16  28 

9396 

98  32  47 

9387 

13 

Spica 

W. 

59  14  51 

9007 

61    8  14 

9006 

63    1  40 

9004 

64  55    8 

9005 

a  AquiliB 

E. 

45  57    2 

3554 

44  37  37 

3067 

43  20  15 

3787 

42    5  10 

3843 

Fomalhaut 

E. 

72  55    2 

9178 

71    6    1 

9189 

69  17    7 

9188 

67  28  23 

9196 

aPegasi 

E. 

89  51  53 

9365 

88    728 

9366 

86  23    4 

9368 

84  38  44 

9373 

14 

Spica 

W. 

74  21  54 

9018 

76  15    0 

9094 

78    7  57 

9090 

80    0  45 

9037 

Antares 

W. 

28  49  59 

9136 

30  40    3 

9196 

32  30  23 

9118 

34  20  53 

9115 

Fomalhaut 

E. 

58  28  23 

9960 

56  41  25 

9979 

54  54  54 

S988 

53    8  53 

9399 

aPef^asi 
a  Arietis 

E. 

75  59  17 

9417 

74  16    7 

9431 

72  33  17 

9448 

70  50  50 

9465 

E. 

118  53  15 

9171 

117    4    4 

9170 

115  14  51 

9170 

113  25  39 

9173 

15 

Antares 

W. 

43  33  49 

9196 

45  24    9 

9139 

47  14  19 

9140 

49    4  17 

9148 

Jupiter 

W. 

17    9    9 

9015 

19    2  20 

9096 

20  55  13 

9038 

22  47  47 

9051 

Fomalhaut 

E. 

44  28  29 

9481 

42  46  49 

9595 

41    6  10 

9579 

39  26  37 

9096 

a  Pegasi 
a  Arietis 

E. 

62  25  53 

9588 

60  46  41 

9619 

59    8  12 

9654 

57  30  30 

9681 

E. 

104  21  16 

9904 

102  32  55 

9913 

100  44  47 

9993 

98  56  54 

9935 

Venus 

E. 

110    5    7 

9SS0 

108  17  54 

9963 

106  31    0 

9976 

104  44  25 

9988 

16 

Antares 

W. 

58  10  16 

9906 

59  58  34 

9990 

61  46  31 

9935 

6334    7 

9948 

Jupiter 

W. 

32    5  38 

9190 

33  56    7 

9135 

35  46  13 

9151 

37  35  55 

9167 

a  Pegasi 
a  Arietis 

E. 

49  35  48 

9931 

48    4    8 

9999 

46  33  45 

3058 

45    4  45 

3139 

E. 

90    2    1 

9309 

88  16    4 

9318 

86  30  31 

9335 

84  45  22 

9351   1 

Venus 

E. 

95  56  49 

9367 

94  12  27 

9384 

92  28  29 

9401 

90  44  55 

9418 

Sun 

E. 

138  57  26 

9453 

137  15    6 

9468 

135  33    9 

9485 

133  51  35 

9509 

17 

Antares 

W. 

72  26  30 

9398 

74  11  48 

9346 

75  56  41 

9364 

77  41    8 

9381 

Jupiter 

W. 

46  38  16 

9351 

48  25  27 

9968 

50  12  13 

9985 

51  58  34 

9303 

a  Arietis 

E. 

76    5  59 

9445 

74  23  28 

9465 

72  41  26 

9487 

70  59  54 

9506 

Venus 

E. 

82  13  29 

9511 

80  32  31 

9530 

78  52    0 

9548 

77  11  55 

9569 

Sun 

E. 

125  29  51 

9599 

123  50  45 

9611 

122  12    5 

9631 

120  33  52 

9660 

18 

Antares 

W. 

86  17    7 

9470 

87  59    3 

3487 

89  40  34 

9506 

91  21  39 

9595 

Jupiter 

W. 

60  43  46 

9393 

62  27  31 

9411 

64  10  50 

9499 

65  53  43 

9447 

1 

a  Aquiles 

W. 

47    9  28 

3846 

48  23  43 

3781 

49  38  55 

3749 

50  54  58 

3608 

XVI. 
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GEBBirWIOH  MEAN  TIME. 

LUNAH  DISTANCES. 

Name  tad  Direction 
of  Object. 

Midnight. 

P.L. 

of 

Difif. 

XVb. 

P.L. 

of 

DIft 

xvnp». 

P.L. 

of 

Biff. 

XXIh. 

P.L. 
of 
DilL 

10 

Satdrn 

W. 

87  31  35 

9151 

89  21' 17 

9137 

911120 

9194 

93^   l'43' 

9111 

Regulus 

W. 

75  30  59 

QISO 

77  21  12 

9116 

79  11  47 

9109 

81    2  43 

9000 

Antares 

E. 

26    1  10 

8337 

24  16    4 

9355 

22  31  25 

9383 

20  47  20 

9494 

JUFITSR 

E. 

51  26  29 

9088 

49  35  12 

9074 

47  43  as 

9060 

45  51  32 

9047 

o  AquiliB 

E. 

75  58  38 

9838 

74  24  59 

9836 

72  51  18 

9838 

71  17  39 

9849 

11 

Regiilus 

W. 

90  22    7 

9039 

92  14  51 

9093 

94    7  49 

9015 

96    1    0 

9007 

Spica 

W. 

36  48  27 

9118 

38  38  58 

9109 

40  29  54 

9087 

.   42  21  13 

9073 

Jupiter 

E. 

36  26  45 

1991 

34  32  57 

1988 

32  38  54 

1074 

30  44  38 

1965 

a  Aquilcs 

E. 

63  31  41 

9901 

61  59  23 

9093 

60  27  33 

9940 

58  56  16 

9080 

Fomalhaut 

E. 

94  40  28 

9991 

92  52  32 

9911 

91    4  21 

9909 

89  15  57 

9194 

12 

Regulus 
Spica 

W. 

105  29  41 

1979 

107  23  49 

1975 

109  18    3 

1979 

111  12  21 

rni 

W. 

51  42  22 

9096 

53  35  16 

9010 

55  28  20 

9014 

57  21  32 

9010 

a  AquiliB 

E. 

51  31  33 

3916 

50    5  43 

3986 

48  41  15 

3365 

47  18  18 

3454 

Fomalhaut 

E. 

80  11  35 

9173 

78  22  27 

9179 

76  33  17 

9179 

74  44    8 

9174 

o  Pegaei 

E. 

96  48  53 

9379 

95    4  48 

9373 

93  20  35 

9369 

91  36  16 

9366 

13 

Spica 

W. 

66  48  35 

9005 

68  42    1 

9006 

70  35  23 

9010 

72  28  41 

9014 

a  Aqiiilffi 

E. 

40  52  34 

4110 

39  42  42 

4301 

38  35  50 

4518 

37  32  14 

4760 

Fomalhaut 

E. 

65  39  50 

9906 

63  51  31 

9917 

62    329 

9999 

60  15  45 

9944 

aPegasi 

E. 

82  54  30 

9978 

81  10  24 

9385 

79  26  28 

9304 

77  42  45 

9406 

14 

Spica 

W. 

81  53  21 

9045 

83  45  45 

9063 

85  37  56 

9063 

87  29  52 

9073 

Aiitares 

W. 

36  11  29 

9114 

38    2    7 

9114 

39  52  45 

9116 

41  43  20 

9190 

Fomalhaut 

E. 

51  23  26 

9348 

49  38  36 

9376 

47  54  27 

9408 

46  11     3 

9443 

aPegasi 

E. 

69    8  48 

9486 

67  27  15 

9508 

65  46  13 

9533 

64    5  45 

9550 

aArietis 

E. 

111  36  31 

9177 

109  47  29 

9189 

107  58  35 

9188 

106    9  50 

9106 

15 

Antares 

W. 

50  54    1 

9190 

52  43  30 

9170 

54  32  43 

9181 

56  21  39 

9104 

Jupiter 

W. 

24  40    2 

9064 

26  31  57 

9077 

28  23  32 

9000 

30  14  46 

9105 

Fomalhaut 

E. 

37  48  17 

9687 

36  11  19 

9754 

34  35  51 

9831 

33    2    4 

9990 

aPe^i 
a  AnetLs 

E. 

55  53  38 

9739 

54  17  40 

9775 

52  42  39 

9699 

51    8  40 

9874 

E. 

97    9  18 

9947 

95  22    0 

9990 

93  35    0 

9979 

91  48  20 

9987 

Vewus 

E. 

102  58  10 

9304 

101  12  16 

9310 

99  26  44 

9335 

97  41  35 

9350 

16 

Antares 

W. 

65  21  22 

9964 

67    8  14 

9980 

68  54  43 

9996 

70  40  48 

9319 

Jupiter 

W. 

39  25  13 

9189 

41  14    7 

9190 

43    2  36 

9916 

44  50  39 

3934 

a  Pegasi 
aAnetis 

E. 

43  37  14 

3913 

42  11  20 

3301 

40  47  10 

3399 

39  24  52 

3507 

E. 

83    037 

9368 

81  16  17 

9387 

79  32  24 

9406 

77  48  58 

9495 

Venus 

E. 

89    1  46 

9436 

87  19    2 

9454 

85  36  44 

9473 

83  54  53 

9499 

Sun 

E. 

132  10  25 

9590 

130  29  39 

9538 

128  49  18 

9556 

127    9  22 

9574 

17 

Antares 

W. 

79  25  10 

9398 

81    8  47 

9416 

82  51  59 

9433 

84  34  46 

9459 

Jupiter 

W. 

53  44  29 

9399 

55  29  57 

9339 

57  14  59 

9357 

58  59  35 

9375 

a  Arietis 

E. 

69  18  52 

9530 

67  38  20 

9559 

65  58  19 

9574 

64  18  49 

9599 

Venus 

E. 

75  32  17 

9588 

73  53    6 

9608 

72  14  22 

9698 

70  36    5 

9648 

Sun 

E. 

118  56    5 

9669 

117  18  43 

9688 

115  41  47 

9707 

114    5  17 

9796 

18 

Antares 

W. 

93    2  18 

9543 

94  42  32 

9560 

96  22  22 

9578 

98    1  47 

9596 

Jupiter 

W. 

67  36  11 

9465 

69  18  14 

9489 

70  59  53 

9490 

72  41    7 

9517 

a  AquiliB 

W. 

52  U  46 

3663 

53  29  13 

3690 

54  47  15 

3009 

56    5  47 

3S70 
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GREBMWIOH  MFiAT^  TIME. 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

P.L. 

»1 

Name  and  IMreotlon 

Noon. 

of 

IIP^ 

of 

VIb. 

of 

DCh. 

of 

^ 

of  Object. 

Dlff. 

Dlflf. 

BUT. 

Dur. 

18 

a  Arietis 

E. 

62  89' 54' 

9083 

61     128' 

9647 

59  23'  37 

9679 

57  46  19 

9608 

Venus 

E. 

68  58  15 

9068 

67  20  52 

9687 

65  43  55 

9707 

64    7  24 

9797 

Suif 

E. 

1]2  29  12 

974« 

110  53  33 

9766 

109  18  20 

9786 

107  43  33 

9805 

19 

Antares 

W. 

99  40  48 

9614 

101  19  24 

9839 

102  57  36 

9649 

104  35  25 

9006 

Jupiter 

W. 

74  21  56 

9S35 

76    2  21 

9551 

77  42  23 

9568 

79  22    2 

9585 

aAquilffi 

W. 

57  24  44 

3S50 

58  44    3 

3549 

60    3  41 

3597 

61  23  35 

3516 

a  Arietis 

E. 

49  48  45 

9838 

48  15    7 

9869 

46  42    9 

9909 

45    9  53 

9038 

Venus 

E. 

56  11  20 

9883 

54  37  22 

9849 

53    3  49 

9868 

51  30  41 

9880 

Sun 

E. 

99  55  49 

9889 

98  23  29 

9918 

96  51  33 

9936 

95  20    0 

9054 

20 

Jupiter 

W. 

87  34  41 

9664 

89  12    9 

9680 

90  49  16 

9604 

92  26    4 

9700 

a  AquiliB 

W. 

68    5  30 

3487 

69  26    9 

3486 

70  46  49 

3487 

72    7  28 

3488 

Fomalhaut 

W. 

32  26  27 

3449 

33  49  56 

3397 

35  12  16 

3360 

36  35  18 

3330 

Venus 

E. 

43  50  47 

9968 

42  19  55 

9985 

40  49  24 

3001 

39  19  13 

3018 

Sun 

E. 

87  47  47 

3041 

86  18  25 

3057 

84  49  23 

3073 

83  20  40 

3080 

21 

Jupiter 

W. 

100  25  22 

9776 

102    0  21 

9789 

103  35    3 

9801 

105    9  29 

9813 

a  Aquilw 

W. 

78  50    1 

3507 

80  10  17 

3514 

81  30  26 

3580 

82  50  28 

3598 

Fomalhaut 

W. 

43  37  33 

3930 

45    2  56 

3930 

46  28  30 

3999 

47  54  13 

3916 

a  Pegftsi 

W. 

33    239 

4585 

34    5  17 

4457 

35    9  47 

4346 

36  15  57 

4940 

Venus 

E. 

31  53  15 

3095 

30  24  59 

3110 

28  57    1 

3194 

27  29  20 

3137 

Sun 

E. 

76    1  48 

3163 

74  34  54 

3177 

73    8  17 

3100 

71  41  56 

3903 

22 

a  Aquilae 

W. 

89  28  22 

8573 

90  47  26 

3583 

92    6  19 

3S04 

93  25    0 

3605 

Fomalhaut 

W. 

55    4    6 

3903 

56  30  12 

3903 

57  56  18 

3908 

59  22  24 

3904 

a  Pegasi 

W. 

42    6  20 

3914 

43  19  26 

3867 

44  33  19 

3897 

45  47  53 

3701 

Sun 

E. 

64  33  51 

3969 

63    8  55 

3979 

61  44  11 

3983 

60  19  40 

»M 

23 

a  Aquilee 

W. 

99  55  11 

3670 

101  12  30 

3684 

102  29  34 

3096 

103  46  23 

3713 

Fomalhaut 

W. 

66  32  32 

3919 

67  58  27 

3914 

69  24  20 

3916 

70  50  10 

3990 

a  Pegasi 

W. 

52    9    0 

3658 

53  26  31 

3640 

54  44  22 

3093 

56    2  32 

3608 

Sun 

E. 

53  19  49 

3338 

51  56  21 

3345 

50  33    2 

3359 

49    9  51 

3358 

24 

Fomalhaut 

W. 

77  58  31 

3939 

79  24    2 

3935 

80  49  30 

3937 

82  14  55 

3940 

a  Pegasi 

W. 

62  37     1 

3550 

63  56  30 

3541 

65  16    9 

3534 

66  35  56 

3597 

a  Arietis 

W. 

20  26  49 

4579 

21  29  38 

4383 

22  35  15 

4997 

23  43  16 

4097 

Sun 

E. 

42  15  48 

3390 

40  53  20 

3394 

39  30  57 

8400 

38    8  40 

3404 

25 

Fomalhaut 

W. 

89  21  12 

3953 

90  46  18 

3356 

92  11  21 

3950 

93  36  21 

3969 

a  Pegasi 
a  Arietis 

W. 

73  16  31 

3501 

74  36  54 

3497 

75  57  22 

3404 

77  17  53 

3401 

W. 

29  49  14 

3693 

31     6    8 

3644 

32  23  55 

3600 

33  42  29 

3569 

Sun 

E. 

31  18  23 

34S9 

29  56  31 

3424 

28  34  42 

3497 

27  12  56 

3430 

29 

Sun 

w. 

12  18  29 

3409 

13  40  43 

3398 

15    3    2 

3303 

16  25  26 

3.T88 

Saturn 

E. 

27  52    2 

3091 

26  23  41 

3089 

24  55  18 

3087 

23  26  52 

3085 

Regulus 
Spica 

E. 

38    8    7 

3059 

36  39    7 

3057 

35  10    5 

3065 

33  41     0 

3053 

E. 

92  10  23 

3073 

90  41  41 

3070 

89  12  55 

3066 

87  44    4 

3063 

30 

Sun 

W. 

23  18  48 

3364 

24  41  46 

3358 

26    4  50 

8358 

27  28    1 

3347 

Regulus 
Spica 

E. 
E. 

26  15    4 

80  18  37 

3047 
3041 

24  45  49 
78  49  15 

3046 
3037 

23  16  33 

77  19  48 

3047 
3033 

21  47  18 
75  50  16 

3048 
3098 

XVIIL 
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OBBBNWIOH  MBA2S  TIME. 

LimAB  DISTANCES. 

J 

Name  and  DlreottoD 
of  Objeot. 

Midnight. 

P.L. 

of 
Diir. 

XVb. 

P.L. 

of 

Dffif. 

xvnih. 

P.L. 

of 

Difif. 

XXIh. 

P.L. 

of 

Diff. 

18 

a  Arietis 

E. 

56    9  36 

8795 

54  332§ 

9751 

52  57  57 

9779 

5f23'    2 

9808 

Venus 

E. 

62  31  20 

9747 

60  55  42 

9766 

59  20  29 

9785 

57  45  42 

9805 

Sun 

E. 

106    9  11 

9894 

104  35  14 

9849 

103     1  41 

9869 

101  28  33 

9^ 

19 

Antares 

W. 

106  12  51 

9684 

107  49  53 

9701 

109  26  32 

9717 

111    2  49 

9735 

Jupiter 

W. 

81    1  18 

9001 

82  40  11 

9618 

84  18  42 

9633 

85  56  52 

9649 

a  Aquilse 

W. 

62  43  41 

3506 

64    3  58 

3499 

65  24  23 

3494 

66  44  54 

3489 

a  Arietis 

E. 

43  38  20 

9979 

42    7  32 

3009 

40  37  31 

3050 

39    8  20 

3099 

Venus 

E. 

49  57  57 

9898 

48  25  36 

9916 

46  53  37 

9934 

45  22     I 

9951 

Sun 

E. 

93  48  49 

9979 

92  18     1 

9989 

90  47  35 

3006 

89  17  30 

3094 

20 

Jupiter 

W. 

94    2  32 

9793 

95  38  41 

9737 

97  14  32 

9750 

98  50    6 

9763 

a  Aquilse 

W. 

73  28    5 

3490 

74  48  40 

3493 

76    9  12 

3497 

77  29  39 

3509 

Fomalhaut 

W. 

37  58  55 

330$ 

39  23     1 

3983 

40  47  32 

3965 

42  12  24 

3951 

Venus 

E. 

37  49  23 

3034 

36  19  53 

3050 

34  50  42 

.3065 

33  21  49 

3080 

Sun 

E. 

81  52  17 

3105 

80  24  13 

3119 

78  56  27 

3134 

77  28  59 

3148 

21 

Jupiter 

W. 

106  43  40 

98S5 

108  17  36 

9835 

109  51  18 

9846 

111  24  46 

9858 

a  Aquiln 

W. 

84  10  21 

3536 

85  30    5 

3545 

86  49  40 

3553 

88    9    6 

3569 

Fomalhaut 

W. 

49  20    3 

3919 

50  45  58 

3908 

52  11  58 

3905 

53  38    1 

3904 

a  Pegasi 

W. 

37  23  37 

4164 

38  32  37 

4080 

39  42  49 

4093 

40  54    6 

3965 

Venus 

E. 

26    1  55 

3150 

24  34  46 

3163 

23    7  53 

3176 

21  41  15 

3188 

Sun 

E. 

70  15  50 

3915 

68  49  59 

3998 

67  24  23 

3939 

65  59    0 

3951 

22 

a  AquilflB 

W. 

94  43  29 

3617 

96    1  45 

3699 

97  19  48 

3649 

98  37  37 

3666 

Fomalhaut 

W. 

60  48  29 

3904 

62  14  33 

3906 

63  40  35 

3908 

65  .6  35 

3910 

a  Pegasi 

W. 

47    3    5 

3758 

48  18  51 

3799 

49  35    7 

3703 

50  51  51 

3679 

Sun 

E. 

58  55  21 

3303 

57  31  13 

3319 

56    7  15 

3390 

54  43  27 

3399 

23 

a  AquilflB 

W. 

105    2  56 

3730 

106  19  11 

3747 

107  35    8 

3766 

108  50  46 

3785 

Fomalhaut 

W. 

72  15  56 

3991 

73  41  40 

3995 

75    7  20 

3997 

76  32  57 

3930 

a  Pegasi 

W. 

57  20  58 

3594 

58  39  39 

3581 

59  58  34 

3569 

61  17  42 

3559 

Sun 

E. 

47  46  47 

3365 

46  23  51 

3379 

45     1    3 

3379 

43  38  22 

3385 

24 

Fomalhaut 

W. 

83  40  17 

3949 

85    5  36 

3946 

86  30  51 

3948 

87  56    3 

3251 

a  Pegasi 
o  Arietis 

W. 

67  55  50 

3591 

69  15  51 

3515 

70  35  59 

3510 

71  56  12 

3505 

W. 

24  53  21 

3987 

26    5  13 

3896 

27  18  37 

3818 

28  33  21 

3751 

Sun 

E. 

36  46  28 

3408 

35  24  20 

3419 

34    2  17 

3415 

32  40  18 

3419 

25 

Fomalhaut 

W. 

95    1  17 

3965 

96  26  10 

3967 

97  51    0 

3970 

99  15  47 

i 
3971   1 

a  Pegasi 
a  Arietis 

W. 

78  38  27 

3488 

79  59    4 

3486 

81  19  44 

3484 

82  40  26 

3483 

W. 

35     1  45 

3598 

36  21  38 

3499 

37  42    3 

3479 

39    2  58 

3448  1 

Sun 

E. 

25  51  13 

3431 

24  29  32 

3433 

23    7  53 

3435 

21  46  16 

3436 

29 

Sun 

W. 

17  47  56 

33&4 

19  10  31 

3379 

20  33  11 

3374 

21  55  57 

3370 

Saturn 

E. 

21  58  24 

3083 

20  29  54 

3089 

19     1  22 

3081 

17  32  49 

3083 

Re^ulus 
Spica 

E. 

32  11  53 

3061 

30  42  43 

3049 

29  13  31 

3048 

27  44  18 

3047  1 

E. 

86  15    9 

3060 

84  46    9 

3055 

83  17    4 

3050 

81  47  53 

3046 

30 

Sun 

W. 

28  51  18 

3341 

30  14  42 

3334 

31  38  14 

3397 

33    1  54 

3321   , 

Regulus 
Spica 

E. 

20  18    5 

3069 

18  48  56 

3068 

17  19  55 

3067 

15  51     5 

3079 

E. 

74  20  38 

3099 

72  50  53 

8018 

71  21    2 

3019 

69  51     4 

3006 
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AT  GBEENWICH  APPABENT  NOON. 

THE  SUN'S 

1 

1 
"S 

1 

1 

1 

•s 

1 

8ld«i«al 
Time  of 
Semi, 
diameter 
PMaing 

Time, 

to  be 

Addfidto 

Apparent 

Time. 

DiftfiM- 
1  Honr. 

AnMmnt 
Bisbt  Aaoeiwiaa. 

IMAfor 
IHonr. 

App«r«nt 
DeoliiiaUoD. 

DIff.  for 
IHonr. 

Semi, 
diameter. 

Mon. 

Tues. 
Wed. 

1 
2 
3 

h     m       * 
6  42  31.87 
6  46  39.89 
6  60  47.60 

10.340 
10.3^ 
10.315 

N.23    5  34.1 
23     1   10.0 
22  56  21.8 

-10.50 
11.51 
12.51 

15  46J3 
15  46.13 
15  46.14 

68.77 
68.73 
68.69 

3  36!29 
3  47.72 
3  58.84 

0.483 
0.470 
0.457 

Thur. 
Frid. 
Sat. 

4 
5 
6 

6  54  55.00 

6  59    2.06 

7  3    8.75 

10.301 
10.286 
10.«70 

22  51     9.4 
22  45  33.3 
22  39  33.5 

-13.50 
14.49 
15.48 

15  46.15 
15  46.16 
15  46.18 

68.65 
68.60 
68.55 

4    9.65 
4  20.13 
4  30.23 

0.444 
0.429 
0.413 

SUN. 

Mon. 

Tues. 

7 
8 
9 

7    7  15.06 
7  11  20.97 
7  15  26.46 

10.254 
10.237 
10.220 

22  33  10.1 
22  26  23.2 
22  19  13.1 

-16.46 
17.43 

18.40 

15  46.20 
15  46.23 
15  46.26 

68.50 
68.45 
68.39 

4  39.95 
4  49.27 
4  58.18 

0.397 
0.360 
0.363 

Wed, 
Tliur, 
Frid. 

10 

'A 

7  19  31.51 
7  23  36.12 
7  27  40.28 

10.202 
10.183 
10.164 

22  11  40.0 
22     3  44.0 
21  55  25.2 

-19.35 
20.30 
21.24 

15  46.29 
15  46.33 
15  46.37 

68.33 
68.27 
68.21 

5    6.66 
5  14.69 
5  22.27 

0.345 
0.326 
0.307 

Sat. 

SUN 

Mon. 

13 
14 
15 

7  31  43.97 
7  35  47.18 
7  39  49.91 

TO.  144 
10.124 
10.104 

21  46  43.9 
21  37  40.4 
21  28  14.7 

-22.18 
23.10 
24.02 

15  46.42 
15  46.47 
15  46.52 

68.14 
68.07 
68.00 

5  29.39 
5  36.03 
5  42.18 

0.287 
0.267 
0.247 

Tues. 
Wed. 
Thur. 

16 
17 
18 

7  43  52.15 
7  47  53.88 
7  51  55.09 

10.083 
10.062 
10.040 

21   18  27.1 
21     8  17.7 
20  57  46.9 

-24.93 
25.63 
26.72 

15  46.57 
15  46.63 
15  46.69 

67.93 
67.85 

67.78 

5  47.83 
5  52.99 
5  57.64 

0.226 
0.205 
0.183 

Frid. 

Sat. 

SUN. 

19 
20 
21 

7  55  55.78 
7  59  55.94 
8-  3  55.56 

10.017 
9.995 
9.972 

20  46  54.8 
20  35  41.7 
20  24     7.8 

-27.60 
28.47 
29.34 

15  46.76 
15  46.83 
15  46.91 

67.70 
67.62 
67.54 

6     1.76 
6     5.35 
6    8.41 

0.161 
0.139 
0.116 

Mon. 
Tues. 
Wed. 

22 
23 
24 

8    7  54.65 
8  11  53.17 
8  15  51.11 

9.949 
9.926 
9.903 

20  12  13.3 
19  59  58.5 
19  47  23.6 

-30.19 
31.04 
31.87 

15  46.99 
15  47.07 
15  47.16 

67.46 
67.38 
67.30 

6  10.93 
6  12.90 
6  14.29 

0.093 
0.070 
0.047 

Thur. 

Frid. 

Sat. 

25 
26 
27 

8  19  48.48 
8  23  45.27 
8  27  41.46 

9.879 
9.855 
9.830 

19  34  28.8 
19  21   14.6 
19     7  41.1 

-32.69 
33.49 
34.29 

15  47.26 
15  47.36 
15  47.46 

67.21 
67.13 
67.04 

6  15.10 
6  15.33 
6  14.96 

0.023 
0.001 
0.026 

sew. 

Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

8  31  37.06 
8  35  32.06 
8  39  26.44 
8  43  20.20 

9.805 
9.779 
9.754 
9.728 

18  53  48.6 
18  39  37.4 
18  25     7.8 
18  10  20.1 

-35.(J^ 
35.85 
36.61 
37.36 

15  47.57 
15  47.69 
15  47.81 
15  47.93 

66.96 
66  87 
66.78 
66.69 

6  14.01 
6  12.46 
6  10.29 
6    7.50 

0.051 
0.077 
0.102 
0.128 

Thur. 

32 

8  47  13.34 

9.702 

N.17  55  14.5 

-38.09 

15  48.06 

66.60 

6    4.09 

0.154 

Hon^The 

meao  time  of  Mmi< 

liameter  ] 

lassing  may  be  found  by  sub 

tracting  OMO  from  the 

lidereal  time. 

The 

sign  —  prefixed  to 

the  boui 

ly  change  of  declination  ind 

icatea  that  north  deolin 

ationa  ore  dec 

reaalng. 

n. 


JULY,   1889. 


Ill 


AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

i 

1 

1 

1 

« 

Time, 

to  be 

Snbtraoted 

'fxviu 

Mean  Time. 

Dlfl:  for 
1  Hour. 

Sidereal 

Time, 

or 

Bight  AMsenaion 

of 

Mean  Sun. 

Appttent 
UghtAwMMlon. 

Dlfllfor 
1  Hour. 

Appvent 

Dlitlbr 
IHoor. 

Mon. 
Tues. 
Wed. 

1 
2 
3 

h     m      • 
6  42  31.25 
6  46  39.24 
6  50  46.92 

10.339 
10.3«7 
10.314 

N.  23    5  34.7 
23     1  10.7 
22  56  22.6 

-10!50 
11.51 
12.51 

m       s 

3  36.26 
3  47.69 
3  58.81 

0.483 
0.470 
0.457 

6  38  54.99 
6  42  51.55 
6  46  48.11 

Thur. 

Frid. 

Sat. 

4 
5 
6 

6  54  54.29 

6  59     1.32 

7  3    7.98 

10.300 
10.885 
10.269 

22  51  10.4 
22  45  34.4 
22  39  34.7 

-13.50 
14.49 
15.48 

4     9.62 
4  20.10 
4  30.20 

0.444 
0.429 
0.413 

6  50  44.67 
6  54  41.22 
6  58  37.78 

SUN. 

Mod. 

Tues. 

7 
8 
9 

7    7  14.26 
7  11  20.14 
7  15  25.60 

10.953 
10.236 
10.219 

22  33  11.4 
22  26  24.7 
22  19  14.8 

-16.46 
17.43 
18.40 

4  39.92 
4  49.24 
4  58.15 

0.397 
0.380 
0.363 

7    2  34.34 
7     6  30.90 
7  10  27.45 

Wed. 
Thur. 
Frid. 

10 
11 
12 

7  19  30.64 
7  23  35.23 
7  27  39.37 

10.201 
10.182 
10.163 

22  11  41.7 
22-  3  45.8 
21  55  27.2 

-19.35 
20.30 
21.24 

5     6.63 
5  14.66 
5  22.24 

0.345 
0.326 
0.307 

7  14  24.01 
7  18  20.57 
7  22  17.13 

Sat. 

SUN. 

Mon. 

13 
14 
15 

7  31  43.04 
7  35  46.24 
7  39  48.95 

10.143 
10.123 
10.103 

21  46  46.0 
21  37  42.6 
21  28  17.0 

-22.18 
23.10 
24.02 

5  29.36 
5  36.00 
5  42.15 

0.287 
0.267 
0.247 

7  26  13.68 
7  30  10.24 
7  34     6.80 

Tues. 
Wed. 
Thur. 

16 
17 
18 

7  43  51.17 
7  47  52.89 
7  51  54.09 

10.062 
10.061 
10.039 

21  18  29.5 
21     8  20.3 
20  57  49.6 

-24.93 
25.83 
26.72 

5  47.81 
5  52.97 
5  57.62 

0.226 
0.205 
0.183 

7  38     3.36 
7  41  59.92 
7  45  56.47 

Frid. 

Sat. 

SUN. 

19 
20 
21 

7  55  54.77 

7  59  54.92 

8  3  54.54 

10.017 
9.995 
9.972 

20  46  57.6 
20  35  44.6 
20  24  10.8 

-27.60 
28.47 
29.34 

6     1.75 
6     5.34 
6     8.40 

0.161 
0.139 
0.116 

7  49  53.02' 
7  53  49.58 
7  57  46.14 

Mon. 
Tues. 
Wed. 

22 
23 
24 

8    7  53.62 
8  11  52.14 
8  15  50.08 

9.949 
9.926 
9.903 

20  12  16.4 
20    0     1.7 
19  47  26.9 

-30.19 
31.04 
31.87 

6  10.92 
6  12.89 
6  14.28 

0.093 
0.070 
0.047 

8     1  42.70 
8    5  39.25 
8    9  35.80 

Thur. 

Frid. 

Sat. 

25 
26 
27 

8  19  47.45 
8  23  44.24 
8  27  40.44 

9.879 
9.855 
9.830 

19  34  32.3 
19  21  18.1 
19    7  44.7 

-32.69 
33.49 
34.29 

6  15.09 
6  15.32 
6  14.96 

0.023 
0.001 
0.026 

8  13  32.36 
8  17  28.92 
8  21  25.48 

SUN. 
Mon. 
Tues. 
Wed. 

28 
29 
30 
31 

8  31  36.05 
8  35  31.05 
8  39  25.44 
8  43  19.21 

9.805 
9.779 
9.754 
9.728 

18  53  52.3   -35.08 
18  39  41.2      35.85 
18  25  11.6      36.61 
18  10  23.9      37.36 

6  14.01 
6  12.46 
6  10.30 
6     7.51 

0.051 
0.077 
0.102 
0.128 

8  25  22.04 
8  29  18.59 
8  33  15.14 
8  37  11.70 

Thur. 

82 

8  47  12.36 

9.702 

N.  17  55  18.4  i  -38.09 

6    4.10 

0.154 

8  41     8.26 

Hon.— The 
The 
ani 

lemldiameter  for  me 
sign  —  prefixed  to  tl 
lecreasing. 

tan  noon  n 
tie  hourly 

lay  be  naBumed  the  Mune  as  thi 
change  of  declination  indioatea 

ikt  for  apparent  I 
that  north  deoU 

LOon. 
inatlona 

'DHL  for  1  hour, 
+  9«.8565. 
(Table  m.) 
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AT  GREENWICH  MEAN  NOON. 


I 


I 


THE  SUN'S 


TBUB  LONOrCUBJB. 


V 


DiiLfor 
IHoar. 


LATITUDE. 


Igogaiithin 

of  the 

BadimyMlor 

of  the 

Bwtb. 


Difllfor 
IHoor. 


lieuiTime 

of 

Sidereal  Noon. 


I 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 

32 


182 
183 
184 

185 
186 
187 

188 
189 
190 

191 
192 
193 

194 
195 
196 

197 
198 
199 

200 
201 
202 

203 
204 
205 

206 
207 
208 

209 
210 
211 
212 

213 


99  46  31.0 

100  43  43.8 

101  40  56.4 

102  38    8.7 

103  35  20.9 

104  32  32.9 

105  29  44.7 

106  26  56.4 

107  24    8.1 

108  21  19.9 

109  18  31.7 

110  15  43.6 

111  12  55.8 

112  10    8.4 

113  7  21.5 

114  4  35.2 

115  1  49.5 

115  59    4.5 

116  56  20.2 

117  53  36.7 

118  50  54.1 

119  48  12.4 

120  45  31.5 

121  42  51.5 

122  40  12.4 

123  37  34.1 

124  34  56.7 

125  32  20.1 

126  29  44.3 

127  27    9.2 

128  24  34.8 

129  22     1.0 


46  22.6 
43  35.2 
40  47.6 

37  59.8 
35  11.8 
32  23.6 

29  35.3 
26  46.8 

23  58.3 

21  9.9 
18  21.5 
15  33.2 

12  45.2 
9  57.6 
7  10.6 

4  24.1 

1  38.2 

58  53.1 

56  8.7 
53  25.0 
50  42.2 

48  0.3 
45  19.3 
42  39.2 

39  59.9 
37  21.5 
34  43.9 

32  7.2 
29  31.3 
26  56.0 

24  21.4 


43.04 
43.03 
43.02 

43.01 
43.00 
43.00 

42.99 
42.99 
42.99 

42.99 
42.99 
43.00 

43.02 
43.04 
43.06 

43.08 
43.11 
43.14 

43.17 
43.20 
43.24 

43.27 
43.31 
43.35 

43.39 
43.42 
43.46 

43.49 
43.52 
43.55 
43.58 


21  47.6  I  143.61 


+  0.09 
0.19 
0.27 

+  0.31 
0.32 
0.30 

+  0.24 

0.16 

+  0.07 

-0.05 
0.18 
0.32 

-0.46 
0.58 
0.68 

-0.76 
0.82 
0.85 

-0.85 
0.82 
0.76 

-0.68 
0.57 
0.45 

-  0.33 
0.19 

-  0.06 

+  0.05 
0.15 
0.23 
0.28 

+  0.30 


0.0072299 
0.0072293 
0.0072263 

0.0072210 
0.0072136 
0.0072041 

0.0071926 
0.0071793 
0.0071643 

0.0071477 
0.0071296 
0.0071101 

0.0070891 
0.0070668 
0.0070431 

0.0070178 
0.0069910 
0.0069625 

0.0069323 
0.0069003 
0.0068664 

0.0068303 
0.0067919 
0.0067512 

0.0067082 
0.0066628 
0.0066149 

0.0065645 
0.0065116 
0.0064562 
0.0063985 

0.0063386 


+  0.3 

-0.7 

1.7 

-2.7 
3.6 
4.4 

-  5.2 
5.9 
6.6 

-7.2 

7.8 

8.4 

-  9.0 
9.6 

10.2 

-10.8 
11.5 
12.2 

-13.0 
13.8 
14.6 

-15.5 
16.5 
17.4 

-18.4 
19.4 
20.5 

-21.6 
22.6 
23.6 
24.5 

-25.4 


h   m   8 
17  18  14.45 
17  14  18.53 
17  10  22.62 

17  6  26.71 
17  2  30.80 
16  58  34.89 

16  54  38.98 
16  50  43.07 
16  46  47.16 

16  42  51.24 
16  38  55.33 
16  34  59.42 

16  31  3.51 
16  27  7.60 
16  23  11.69 

16  19  15.78 
16  15  19.87 
16  11  23.96 

16  7  28.05 
16  3  32.14 
15  59  36.23 

15  55  40.31 
15  51  44.40 
15  47  48.49 

15  43  52.58 
15  39  56.67 
15  36  0.76 

15  32  4.85 

15  28  8.94 

15  24  13.03 

15  20  17.12 

15  16  21.21 


Kan.— The  numbers  in  oolomn  A  correspond  to  the  tme  equinox  of  the  date;  in  colamn  \\  to 
the  mean  eqnlnox  of  January  (H.O. 


Diir.  for  1  Hour. 
—  9«.8296. 
(Table  n.) 


IV. 


JULY,   1889. 


113 


OBBENWIOH  MEAK  TIME. 

1 
•s 

1 

2 
3 

THE  MOOITS 

HOBIZOMTAI.  PABALLAX 

X7PPBB  TRANSIT. 

AOB. 

HOOB. 

Midiilgfat. 

Koon. 

Diitfor 
IHoar. 

MMnighi. 

DUt  for 
1  Hour. 

HerldlBaof 
Greonwiob. 

DUr.  for 
IHonr. 

Koon. 

14  56.8 
16    3.3 

15  11.9 

14  59"6 

15  7.4 
15  16.8 

/            // 

54  42.7 

55  6.2 
55  39.8 

1.19 
1.45 

1      1* 

54  54.7 

55  23.2 
55  57.9 

+l!06 
1.32 
1.58 

h      m 

2  35.8 

3  22.9 

4  8.9 

m 

1.96 
1.94 
1.90 

3.1 
4.1 
5.1 

4 
5 
6 

16  22.2 
15  34.1 
15  47.8 

15  28.0 
15  40.6 
15  &4Ji 

56  17.6 

57  1.4 
57  49.8 

+1.71 
1.93 
2.09 

56  38.8 

57  25.1 

58  15.1 

+1.83 
2.02 
2.12 

4  54.4 

5  40.1 

6  27.0 

1.89 
1.92 
1.99 

6.1 
7.1 
8.1 

7 
8 
9 

16     1.1 
16  14.8 
16  26.9 

16    8.1 
16  21.1 
16  32.0 

58  40.7 

59  30.7 

60  15.4 

-1-2.13 
2.00 
1.67 

59    6.1 

59  54.0 

60  34.2 

+2.09 
1.86 
1.43 

7  16.1 

8  8.5 

9  5.0 

2.11 
2.27 
2.45 

9.1 
10.1 
11.1 

10 
11 
12 

16  36.3 
16  41.6 
16  41.9 

16  39.5 
16  42.4 
16  40.1 

60  49.8 

61  9.2 
61  10.4 

+1.14 
+0.44 
-0.35 

61     1.6 
61  12.2 
61     3.9 

•fO.81 
i0.05 
-0.73 

10  5.8 

11  9.6 

12  14.2 

2.61 

2.69 
2.67 

12.1 
13.1 
14.1 

13 
14 
15 

16  37.1 
16  27.7 
16  14.8 

16  32.9 
16  21.6 
16    7.5 

60  52.8 
60  18.1 
59  30.7 

-1.11 
1.74 
2.16 

60  37.4 
59  55.7 
59     3.8 

-1.45 
1.98 
2.29 

13  16.8 

14  15.7 

15  10.0 

2.54 
2.35 
2.17 

15.1 
16.1 
17.1 

16 
17 
18 

15  59.8 
15  44.3 
15  29.4 

15  SS.0 
15  36.7 
15  22.5 

58  35.8 
57  38.7 
56  44.0 

-2.36 
2.35 
2.17 

58    7.2 
57  10.8 
56  18.7 

-2.38 
2.28 
2.04 

16    0.2 

16  47.2 

17  32.1 

2.01 
1.90 
1.84 

18.1 
19.1 
20.1 

19 
20 
21 

15  16.1 
IS    4.9 
14  56.3 

15  10.2 
15    0.3 
14  52.9 

55  55.1 
55  14.3 
54  42.4 

-1.88 
1.52 
1.13 

55  33.6 
54  57.2 
54  30.0 

-1.70 
1.33 
0.93 

18  15.9 

18  59.7 

19  44.2 

1.82 
1.83 
1.88 

21.1 
22.1 
23.1 

22 
23 
24 

14  50.2 
14  46.5 
14  45.1 

14  48.0 
14  45.6 
14  45.2 

54  20.0 
54    6.6 
54     1.5 

-0.74 

0.38 

-0.05 

54  12.2 
54     3.1 
54     1.8 

-0.56 
-0.21 
+0.10 

20  29.8 

21  17.0 

22  5.4 

1.94 
2.00 
2.04 

24.1 
25.1 
26.1 

25 

26 
27 

14  45.8 
14  48.1 
14  51.9 

14  46.7 
14  49.8 
14  54.2 

54     3.8 
54  12.3 
54  26.3 

+0.23 

0.48 
0.68 

54    7.3 

54  18.7 
54  35.0 

+0.36 
0.59 
0.77 

22  54.7 

23  44.1 
6 

2.06 
2.05 

27.1 
28.1 
29.1 

28 
29 
80 
31 

14  56.9 

15  3.0 
15  10.0 
15  18.0 

14  59.8 

15  6.4 
15  13.9 
15  22.3 

54  44.7 

55  7.0 

55  32.9 

56  2.1 

+0.85 
1.01 
1.15 
1.29 

54  55.4 

55  19.5 

55  47.1 

56  18.0 

+0J)3 
1.08 
1.22 
1.36 

0  33.0 

1  20.8 

2  7.4 
2  53.2 

2.01 
1.97 
1.92 
1.89 

0.5 
1.5 
2.5 
3.5 

92 

15  26.8 

15  31.6 

56  34.7 

+1.43 

56  52.2 

+1.49 

3  38.5 

1.89 

4.5 

^    8 
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GRBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BightAsooiaion. 

Diftfor 
IMinate. 

Diftfor 
IMinate. 

Hour. 

Right  Aaoension. 

Dili:  for 
IMinate. 

DeollBfttion. 

Diftfor 
IMinate. 

M 

ONDA 

Y  1. 

WEDNESDAY  3. 

h    m      I 

■ 

N.19  W  55l6 

It 

h    m      8 

8 

O         1            II 

,, 

0 

9    9  42.44 

9.0907 

6UI03 

0 

10  48    4.06 

9.0133 

N.12  24  39.5 

10.387 

1 

9  11  47.83 

9.0680 

19  11  16.6 

6.696 

1 

10  50    4.83 

9.0199 

12  14  14.4 

10.451 

2 

9  13  53.11 

9U»79 

19    4  32.1 

6.787 

2 

10  52    5.53 

9.0119 

12    3  45.4 

10.515 

3 

9  15  58.29 

9J08M 

18  57  42.2 

6.878 

3 

10  54^  6.17 

9.0109 

11  53  12.6 

10.577 

4 

9  18    3.36 

9.0836 

18  50  46.8 

6J68 

4 

10  56    6.75 

9.0003 

11  42  36.1 

10.638 

5 

9  20    8.32 

9.0817 

18  43  46.0 

7.058 

5 

10  58    7JJ8 

9.0084 

11  31  56.0 

10.696 

6 

9  22  13.17 

9.0709 

18  36  39.8 

7.148 

6 

11    0    7.76 

9.0075 

11  21  12.3 

10.758 

7 

9  24  17.91 

9.0781 

18  29  28.2 

7J37 

7 

11     2    8.18 

9.0067 

11   10  25.0 

10.818 

8 

9  26  22.54 

9.0764 

18  22  11.3 

7.396 

8 

11     4    8.56 

9.0050 

10  59  34.1 

10.fifn 

9 

9  28  27.07 

9.0746 

18  14  49.1 

7.414 

9 

11    6    8.89 

9.0059 

10  48  39.7 

10.936 

10 

9  30  31.49 

9.0797 

18    7  21.6 

7.501 

10 

11     8    9.18 

9.0045 

10  37  41.8 

10J93 

11 

9  32  35.79 

9.0708 

17  59  48.9 

7.588 

11 

11  10    9.43 

9.0038 

10  26  40.5 

11.050 

12 

9  34  39.98 

9.0680 

17  52  11.0 

7.675 

12 

11  12    9.64 

9.0039 

10  15  35.8 

11.107 

13 

9  36  44.06 

9.0671 

17  44  27.9 

7.761 

13 

11  14    9.82 

9.0097 

10    4  27.7 

11.169 

14 

9  38  48.04 

9.0654 

17  36  39.7 

7.846 

14 

11  16    9.96 

9.0091 

9  53  16.4 

11.916 

15 

9  40  51.91 

9.0636 

17  28  46.4 

7J01 

15 

11  18  10.07 

9.0016 

9  42    1.8 

11.970 

16 

9  42  55.67 

9.0618 

17  20  48.0 

8.015 

16 

11  20  10.15 

9.0019 

9  30  44.0 

11.393 

17 

9  44  59.32 

9.0600 

17  12  44.6 

8.008 

17 

11  22  10.21 

9.0008 

9  19  23.0 

11.376 

18 

9  47    2.87 

9.0589 

17    4  36Ji 

8.161 

18 

11  24  10.25 

9.0005 

9    7  58.9 

11.497 

19 

9  49    6.31 

9.0664 

16  56  22.9 

8.964 

19 

11  26  10.27 

9.0009 

8  56  31.7 

11.478 

20 

9  51    9.64 

9.0546 

16  48    4.6 

6.346 

20 

11  28  10.28 

9.0000 

8  45     1.5 

11J89 

21 

9  53  12.86 

9.0599 

16  39  41.4 

&497 

21 

11  30  10.27 

1.0006 

8  33  28.2 

11.580 

22 

9  55  15.98 

9.0519 

16  31  ia4 

8.508 

22 

11  32  10J25 

1.9997 

8  21  51.9 

I1UB8 

23 

9  57  19.00 
Tl 

9.048S 

TESD^ 

N.16  22  40.5 
Y  2. 

8.588 

23 

11  34  10.23 
TH 

1.9996 

IJKSD. 

N.  8  10  12.8 
1Y4. 

11.676 

0 

9  59  21.92 

9.0478 

N.16  14    2.8 

8.067 

0 

11  36  10.20 

1.9996 

N.  7  58  30.8 

11.793 

1 

10    1  24.74 

9.0461 

16    5  20.4 

8.746 

1 

11  38  10.17 

1.9906 

7  46  46.0 

11.770 

2 

10    3  27.45 

9.0444 

15  56  33.3 

8.894 

2 

11  40  10.15 

1.9997 

7  34  58.4 

11.817 

3 

10    5  30.06 

9.0497 

15  47  41.5 

8.909 

3 

11  42  10.13 

1.9098 

7  23    8.0 

11.809 

4 

10    7  32.57 

9.0410 

15  38  45.0 

8.979 

4 

11  44  10.12 

9.0000 

7  11  14.9 

11.907 

5 

10    9  34.98 

9.0304 

15  29  44.0 

0.055 

5 

11  46  10.13 

9.0003 

6  59  19.2 

11.950 

6 

10  11  37.30 

9.0378 

15  20  38.4 

9.131 

6 

11  48  10.16 

9.0007 

6  47  20.9 

11.993 

7 

10  13  39.52 

9.0369 

15  11  28.3 

9.906 

7 

11  50  10.21 

9.0010 

6  35  20.0 

19.036 

8 

10  15  41.65 

9.0347 

15    2  13.7 

9.981 

8 

11  52  10.28 

9.0013 

6  23  16.6 

i9.on 

9 

10  17  43.68 

9.0331 

14  52  54.6 

9.355 

9 

11  .54  10.37 

9.0018 

6  11  10.7 

19.118 

10 

10  19  45.62 

9.0316 

14  43  31.1 

9.498 

10 

11  56  10.49 

9.0093 

5  59    2.4 

19.158 

11 

10  21  47.47 

9.0301 

14  34    3.2 

9.501 

11 

11  58  10.65 

9.0090 

5  46  51.7 

19.197 

12 

10  23  49.23 

9.0986 

14  24  31.0 

9.573 

12 

12    0  10.84 

9.0035 

5  34  38.7 

19.936 

13 

10  25  50.1)0 

9.0979 

14  14  54.5 

9.644 

13 

12    2  11.07 

9.0043 

5  22  23.4 

19.974 

14 

10  27  52.49 

9.0958 

14    5  13.7 

9.715 

14 

12    4  11.35 

9.0051 

5  10    5.9 

19.311 

15 

10  29  54.00 

9.0944 

13  55  28.7 

9'.785 

15 

12    6  11.68 

9.0050 

4  57  46.1 

19JM7 

16 

10  31  55.42 

9.0930 

13  45  39.5 

9.855 

16 

12    8  12.06 

9.0068 

4  45  24.2 

19.389 

17 

10  33  56.76 

9.0917 

13  35  46.1 

9.994 

17 

12  10  12.50 

9.0077 

4  33    0.3 

19.416 

18 

10  35  58.02 

9.0904 

13  25  48.6 

dja9i 

18 

12  12  12.99 

9.0087 

4  20  34.3 

19.450 

19 

10  37  59.21 

9.0199 

13  15  47.1 

10.059 

19 

12  14  13.54 

9.0008 

4    8    6.3 

19.463 

20 

10  40    0.32 

9.0179 

13    5  41.5 

10.196 

20 

12  16  14.16 

9.0109 

3  55  36.4 

19.515 

21 

10  42     1.36 

9.0167 

12  55  31.9 

10.193 

21 

12  18  14.85 

9.0199 

3  43    4.5 

19.547 

22 

10  44    2.33 

9.0156 

12  45  18.3 

10.959 

22 

12  20  15.62 

9.0135 

3  30  30.7 

19.677 

23 

10  46    3.23 

9.0144 

12  35    0.8 

10.393 

23 

12  22  16.47 

9.0148 

3  17  55.2 

19.006 

24 

10  48    4.06 

9.0133 

N.12  24  39.5 

10.387 

24 

12  24  17.40 

9.0169 

N.  3    5  18.0 

19.634 
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GBBB2SrWI0H  MEAW  TIME. 

THE  MOOlTfl  BIQHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AMeaskm. 

DUtlor 

IHftftr 
llCinate. 

Bmu. 

BightABoention. 

DlSfor 
Hfinnta. 

BUCfor 

IMinato. 

F 

BIDA^ 

ST  5. 

SUNDAY  7. 

0 

12  24*  17!40 

8 

9.0168 

N.  3   5  lao 

19^634 

0 

h    m      • 
14    3  58.09 

■ 
S.1641 

a7  16  2l'i 

19.863 

1 

12  26  18.41 

S.0176 

2  52  39.1 

19.069 

1 

14    6    &08 

8.1860 

7  29  12.6 

19.840 

2 

12  28  19.51 

9.0191 

2  39  58.5 

19.090 

2 

14    8  18.36 

8.179S 

7  42    2.3 

19.816 

3 

12  30  20.71 

9.0907 

2  27  16.3 

19.717 

3 

14  10  28.94 

8.1787 

7  54  50ii 

19.790 

4 

12  32  22.00 

9.0993 

2  14  32.5 

19.749 

4 

14  12  39.81 

8.1837 

8    7  37.1 

19.763 

5 

12  34  23.39 

9.0941 

2    1  47.3 

19.765 

5 

14  14  50.98 

9.1888 

8  20  22.1 

19.735 

6 

12  36  24.89 

9.0950 

1  49    0.7 

19.768 

6 

14  17    2.46 

9.1939 

8  33    5.3 

19.705 

7 

12  38  26^ 

9.0878 

1  36  12.7 

19.811 

7 

14  19  14.25 

8.1991 

8  45  46.7 

19.674 

8 

12  40  28.22 

9.0997 

1  23  23.4 

19.834 

8 

14  21  26.35 

9.9043 

8  58  26J2 

19.641 

9 

12  42  30.06 

9.0317 

1  10  32.7 

19.855 

9 

14  23  38.77 

9.9097 

9  11    3.6 

19.607 

10 

12  44  32.02 

9.0337 

0  57  40.8 

19.874 

10 

14  25  51.51 

9.9151 

9  2J}  39.0 

19.579 

11 

12  46  34.11 

9.0358 

0  44  47.8 

19.899 

11 

14  28    4.58 

8.9905 

9  36  12.2 

19J>34 

12 

12  48  36.32 

9.0380 

0  31  5iU 

19.910 

12 

14  30  17.97 

9.9960 

9  48  43.1 

18.496 

13 

12  50  38.67 

9.0403 

0  18  58.6 

19.997 

13 

14  32  31.70 

9JQ16 

10    1  11.7 

19.457 

14 

12  52  41.16 

9.0496 

N.  0    6    2.4 

19.944 

14 

14  34  45.76 

9JI379 

10  13  37.9 

19.415 

15 

12  54  43.79 

9.0450 

S.  0    6  54.7 

19.950 

15 

14  37    0.16 

9.9496 

10  26    1.5 

19.379 

16 

12  56  46.56 

9.0475 

0  19  52.7 

19.973 

16 

14  39  14.90 

9.9486 

10  38  22.5 

19.398 

17 

12  58  49.49 

9.0501 

0  32  51.5 

19.987 

17 

14  41  29.99 

9.9544 

10  50  40.9 

19.983 

18 

13    0  52.57 

8.0597 

0  45  51.1 

19.999 

18 

14  43  45.43 

9.9603 

11     2  56.4 

19J934 

19 

13    2  55.81 

9.0653 

0  58  51.4 

13.011 

19 

14  46     1.22 

9.9669 

11  15    9.0 

19.186 

20 

13    4  59.21 

9.0581 

1  11  52.4 

13.091 

20 

14  48  17.37 

8J9788 

11  27  18.7 

19.136 

21 

13    7    2.78 

9.0600 

1  24  53.9 

13U»9 

21 

14  50  33.88 

9.9789 

1 1  39  25.3 

19.083 

22 

13    9    6.52 

9.0638 

1  37  55.9 

13.088 

22 

14  52  50.75 
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9.1160 

7  29  57.6 

12.527 

17 

21  54  49.01 

9.4141 

16  32  35.6 

0.906 

17 

23  42  59.79 

9.1110 

7  17  25.4 

12.547 

18 

21  57  13.64 

9.4069 

16  22  3:^.1 

10.087 

18 

23  45    6.30 

9.1060 

7    4  52.0 

12.565 

19 

21  59  a7.84 

9.3998 

16  12  25.1 

10.177 

19 

23  47  12.51 

9.1011 

6  52  17.G 

12.582 

20 

22    2    1.62 

9.3997 

16    2  11.8 

10.964 

20 

23  49  18.43 

9.0063 

6  39  42.2 

12Ji98 

21 

22    4  24.97 

9.3857 

15  51  53.4 

10.349 

21 

23  51  24.07 

9.0016 

6  27    5.9 

12.612 

22 

22    6  47.90 

9.3787 

15  41  29.9 

10.434 

22 

23  53  29.42 

9.0868 

6  14  28.8 

12.695 

23 

22    9  10.41 

9.3716 

15  31     1.3 

10.517 

23 

23  .55  34.49 

2.0899 

6     1  50.9 

19.637 

24 

u            ■■ 

22  11  32.49 

9.3645 

S.15  20  27.8 

10.598 

24 

2^  57  :3J>.28 

2.0776 

8.  5  49  12.3 

12.649 

118 


JULY,    1889. 


IX. 


grbb:nwioh  mean  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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N.  4  11  47.3 

19.057 

1 

23  59  43.80 

8.0731 

5  36  33.0 

19.659 

1 

1  35  25.19 

1.9406 

4  23  49.8 

19.095 

3 

0    1  48.06 

9.0697 

5  23  53.2 

19.667 

2 

1  37  21.59 

1.9395 

4  35  50.3 

11.993 

3 

0    3  52.05 

9.0643 

5  11  12.9 

19.675 

3 

1  39  17.93 

1.9385 

4  47  4a9 

11.960 

4 
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9.0601 

4  58  32.2 

19.689 
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1  41  14.21 

1.9375 

4  59  45.5 

11.996 
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9.0560 

4  45  51.1 

19.887 

5 
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5  11  40.0 
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6 
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9.0519 

4  a3    9.7 
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6 
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1.9358 

5  23  32.3 

11.854 

7 

0  12    5.49 

9.0478 

4  20  28.0 

19.696 

7 

1  47    2.72 

1.9350 

5  35  22.5 

11.818 

8 
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9.0437 

4    7  46.2 

19.608 
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9 
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10 
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11.707 

11 
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9.0899 

3  29  40.4 

19.698 

11 

1  54  46.78 

1.9393 

6  22  21.3 

11.668 

12 

0  22  16.88 

9.0985 

3  16  58.5 

19.097 

12 

1  56  42.70 

1.9318 

6  34    0.2 

11.099 

13 

0  24  18.48 

9.0940 

3    4  16.7 

19.695 

13 

1  58  38.60 

1.9814 

6  45  36.8 

11.589 

14 
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9M14 

2  51  35.1 

19.601 

14 
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1.9310 

6  57  lOi) 

11.548 

15 
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9.0170 

2  38  53.8 

19.686 
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1.9307 

7    8  42.6 

11.507 

16 

0  30  22.02 

9.0144 
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1.9305 
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11.466 

17 
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2  13  32.1 

19.675 

17 

2    6  21.98 

1.9303 

7  31  38.5 

11.494 

18 

0  34  23.34 

9.0078 

2    0  51.8 

19.667 

18 

2    8  17.79 

1.9309 

7  43    2.7 

11.381 

19 

0  36  23.71 

90)046 

1  48  12.0 

19.6.'>9 

19 

2  10  13.60 

1.9301 

7  54  24.2 

11.337 

20 

0  38  23.89 

9.0014 

1  35  32.7 

19.649 

20 

2  12    9.40 

1.9300 

8    5  43.1 

11.999 

21 

0  40  23.88 

1.0083 

1  22  54.1 

19.638 

21 

2  14    5.20 

1.0300 

8  16  59.3 

11.947 

22 

0  42  23.69 

1.9054 

1   10  16.1 

19.698 

22 

2  16    1.00 

1.9301 

8  28  12.8 

11.909 

23 

0  44  23.33 
THT 

1.8095 

TRSDJ 

S.  0  57  38.7 
lY  18. 

18.617 

23 

2  17  56.81 

SAT 

1.8309 

DUKDi 

N.  8  39  23.5 
lY  20. 

11.156 

0 

0  46  22.79 

1.9896 

S.  0  45    2.1 

19.604 

0 

2  19  52.63 

1.9304 

N.  8  50  31.5 

11.109 

1 

0  48  22.08 

1.9868 

0  32  26.3 

19.590 

1 

2  21  48.46 

1.9307 

9     1  36.6 

11.069 

2 

0  50  21.21 

1J841 

0  19  51.3 

19.576 

2 

2  23  44.31 

1.9310 

9  12  38.9 

11.014 

3 

0  52  20.18 

1.9815 

S.  0    7  17.2 

19.561 

3 

2  25  40.18 

1.9313 

9  23  38.3 

10.966 

4 

0  54  18.99 

1.9780 

N.  0    5  16.0 

19^4 

4 

2  27  36.07 

1.9317 

9  34  34.8 

10.917 

5 

0  56  17.65 

1.9764 

0  17  48.1 

19.587 

5 

2  29  31.99 

1.9399 

9  45  28.3 

10.867 

6 

0  58  1&16 

1.9740 

0  30  19.2 

19.509 

6 

2  31  27.93 

1.9397 

9  56  18.8 

10.817 

7 

1    0  14.53 

1.9717 

0  42  49.2 

19.491 

7 

2  33  23.91 

1.9333 

10    7    6.3 

10.766 

8 

1     2  12.76 

1.9603 

0  55  18.1 

19.472 

8 

2  35  19.92 

1.9339 

10  17  50.7 

10.714 

9 

1    4  10.85 

1.9671 

1     7  45.8 

19.451 

9 

2  37  15.97 

1.9345 

10  28  32.0 

10.609 

10 

1    6    8.81 

1.9640 

1  20  12.2 

19.430 

10 

2  39  12.06 

1.9359 

10  39  10.1 

10.609 

11 

1    8    6.64 

1.9698 

1  32  37.4 

19.409 

11 

2  41     8.19 

1.9359 

10  49  45.1 

10.556 

12 

1  10    4.35 

1.9608 

1  45     1.3 

19.386 

12 

2  43    4.37 

1.9367 

11    0  16.9 

10JW9 

13 

1  12     1.94 

1.9589 

1  57  23.8 

19.369 

13 

2  45    0.60 

1J)376 

11  10  45.4 

10.448 

14 

1  13  59.42 

1.9571 

2    9  44.8 

19.338 

14 

2  46  56.88 

1.9384 

11  21  10.7 

10.303 
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1  15  56.79 

1.9559 

2  22    4.4 

19.314 
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1.9393 
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10.337 
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1  17  54.05 
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10.981 
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19.861 
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1.9414 
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10.995 
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1.9501 

2  58  53.9 

19.834 
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2  54  42.57 

1.9425 
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10.168 

19 
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1.9486 
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19.907 

19 
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12  12  26.4 

10.110 

20 
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1.9471 

3  23  18.7 

19.179 

20 
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1.9447 

12  22  31.3 

10.059 

21 

1  27  38.86 

1.9457 

3  35  28.6 

19.150 

21 

3    0  32.51 

1.9458 

12  32  32.6 

9.999 

22 

1  29  35.56 

1.9443 

3  47  36.7 

19.119 

22 

3    2  29.30 

1.9471 

12  42  30.3 

9.939 

23 

1  31  32.18 

1.9430 

3  59  42.9 

13.088 

2;^ 

3    4  26.17 

1JM84 

12  52  24.5 

9.873 

24 

1  33  28.72 

1.9417 

N.  4  11  47.3 

19.057 
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1.9498 

N.13    2  15.1 

9.813 
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OBBENWIOH  MEAK  TIME. 

THE  MOOira  BIGHT  ASCENSION  AND  DECLINATION. 
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O          1         It 
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0 

3    6  23.11 

1.9406 

N.13    2  15.1 

9.613 

0 

4  42    4.51 

9.0465 

N.19  32  39.2 

6.943 

1 

8    8  20.13 

1J511 

13  12    2.0 

9.7S1 

1 

4  44    7.31 

9.0478 

19  38  51.1 

6.156 

2 

3  10  17.24 

1.S68S 

13  21  45.2 

9.669 

2 

4  46  10.25 

9.0609 

19  44  57.8 

6.067 

3 

3  12  14.43 

1.9530 

13  31  24.7 

9.6S7 

3 

4  48  13.33 

9.0585 

19  50  59.2 

5.978 

4 

3  14  11.71 

1J)564 

13  41    0.4 

9.563 

4 

4  50  16.55 

9.0546 

19  56  55.2 

6.886 

5 

3  16    9.06 

1.9666 

13  50  32.3 

9.500 

5 

4  52  19.90 

90)571 

20    2  45.8 

6.799 

6 

3  18    6.53 

1.9563 

14    0    0.4 

9.436 

6 

4  54  23.40 

9.0585 

20    8  31.1 

6.709 

7 

3  20    4.08 

ijeoo 

14    9  24.6 

9.371 

7 

4  56  27.04 

9.0616 

20  14  10.9 

5Sie 

8 

3  22    1.73 

IJW16 

14  18  44.9 

9.306 

8 

4  58  30.81 

9.0640 

20  19  45.3 

6.587' 

9 

3  23  59.47 

1.9838 

14  28    1.3 

9.941 

9 

5    0  34.72 

9.0663 

20  25  14.2 

6.496 

10 

3  25  57.31 

1JHM9 

14  37  13.8 

9.174 

10 

5    2  38.77 

9.0667 

20  30  37.6 

6.344 

11 

3  27  55.26 

1.9606 

14  46  22.2 

9.107 

11 

5    4  42.96 

9.0710 

20  35  55.5 

5JB1 

12 

3  29  53.31 

1.966« 

14  55  26.6 

9.040 

12 

5    6  47.2J) 

9.0739 

20  41     7.8 

5.168 

13 

3  31  51.47 

1.9708 

15    4  27.0 

6.979 

13 

5    8  51.75 

9.0764 

20  46  14.5 

6.065 

14 

3  33  49.73 

1J719 

15  13  23.2 

6JW3 

14 

5  10  56.34 

9.07n 

20  51  15.6 

4.971 

15 

3  35  48.10 

ism 

15  22  15.3 

6.634 

15 

5  13    1.07 

9.0799 

20  56  11.0 

4.877 

16 

3  37  46.58 

1J756 

15  31    3.3 

6.765 

16 

5  15    5.93 

9.0691 

21     1     0.8 

4.789 

17 

3  39  45.18 

1.9776 

15  39  47.1 

6.694 

17 

5  17  10.92 

9.0644 

21     5  44.8 

4.686 

18 

3  41  43.89 

1.9795 

15  48  26.6 

6.683 

18 

5  19  16.05 

9.0866 

21  10  23.1 

4.590 

19 

3  43  42.72 

1.9614 

15  57    1.9 

6.551 

19 

5  21  21.31 

9.0687 

21  14  .55.6 

4.494 

20 

3  45  41.66 

1UM33 

16    5  32.8 

6.479 

20 

5  23  26.69 

9.0908 

21  19  22.4 

4.398 

21 

3  47  40.72 

IMS3 

16  13  59.4 

6.407 

21 

5  25  32.20 

9U)099 

21  23  43.4 

4.301 

22 

3  49  39.90 

ijtm 

16  22  21.7 

6.334 

22 

5  27  37.84 

9.0050 

21  27  58.5 

4.903 

23 

3  51  39.20 
M( 

lJe94 

N.16  30  39.5 
Z  22. 

23 

5  29  43.60 
WEE 

9.0971 

>NESD 

N.21  32    7.7 
AT  24. 

4.104 

0 

3  53  38.63 

1J915 

N.16  38  52.9 

6.166 

0 

5  31  49.49 

9.0999 

NJ21  36  11.0 

4UM)6 

1 

3  55  38.18 

1.9036 

16  47    1.9 

6.111 

1 

5  33  55.50 

9.1019 

21  40    8.4 

3.907 

2 

3  57  37.86 

1.9057 

16  55    6.3 

6.036 

2 

5  36    1.63 

9.1039 

21  43  59.8 

3.807 

3 

3  59  37.67 

1.9976 

17    3    6.2 

7J961 

3 

5  38    7.88 

9.1059 

21  47  45.3 

3.708 

4 

4    1  37.60 

1.9999 

17  11     l.() 

7.884 

4 

5  40  14.25 

9.1079 

21  51  24.8 

3.608 

5 

4    3  37.66 

9.0091 

17  18  52.3 

7.807 

5 

5  42  20.74 

9.1001 

21  54  58.3 

3.507 

6 
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9.0043 

17  26  38.4 

7.730 

6 

5  44  27.34 

9.1109 

21  58  25.7 

3.407 

7 

4    7  38.17 

9.0065 

17  34  19.9 

7.659 
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5  46  34.05 

9.1198 

22     1  47.1 

3.306 

8 
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9.0087 

17  41  56.6 

7.673 
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9.1147 
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3.904 
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9.0100 

17  49  28.6 

7.494 

9 

5  50  47.82 

9.1166 

22    8  11.6 

3.102 

10 

4  13  39.94 

9.0139 

17  56  55.9 

7.415 

10 

5  52  54.87 

9.1183 

22  11  14.6 

9.999 

11 

4  15  40.80 

9.0156 

18    4  18.4 

7.334 

11 
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9.1900 

22  14  11.5 

9.897 

12 

4  17  41.80 

9.0177 

18  11  36.0 

7.963 

12 

5  57    9.27 

9.1917 

22  17    2.3 

9.795 

13 

4  19  42.93 

9.0900 

18  18  48.8 

7.179 

13 

5  59  16.62 

9.1934 

22  19  46.9 

9.691 

14 

4  21  44.20 

9.0983 

18  25  56.7 

7.090 

14 

6    1  24.08 

9.1958 

22  22  25JJ 

2.587 

15 

4  23  45.61 

9.0946 

18  32  59.6 

7.007 

15 

6    3  31.64 

9.1968 

22  24  57.3 

9.483 

16 

4  25  47.15 

9.0900 

18  39  57.6 

6.995 

16 

6    5  39.29 

9.1983 

22  27  23.2 

9.379 

17 

4  27  48.83 

9.0999 

18  46  50.6 

6.849 

17 

6    7  47.04 

9.1999 

22  29  42.8 

9.275 

18 

4  29  50.65 

9.0315 

18  53  38.6 

6.758 

18 

6    9  .54.88 

9.1314 

22  31  56.2 

9.171 
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9.0336 
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6.673 
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2.1399 
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9.0349 
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20 
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9.1343 
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21 
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6Ji09 

21 
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9.1357 
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1.853 

22 

4  37  59.33 

9.0406 

19  19  59.6 

6.416 

22 

6  18  27.12 

9.1371 

22  39  46.4 

1.748   1 

23 

4  40     1.85 

9.0439 

19  26  22.0 

6.330 

23 

6  20  35.38 

9.1384 

22  41  28.1 

1.642 

24 

4  42    4.51 

2.0455 

N.19  32  .^.2 

6.943 

24 

f)  2-2  43.72 

9.1397 

N.22  43    3.4 

1..535 
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OBBENWIOH  MBAK  TIMB. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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9.1547 

24.29 

9.1553 

33.62 

9.1557 

42.97 

9.1560 

52.34 

9.1563 

1.73 

9.1566 

11.14 

9.1569 

N.22  43  3.4 
22  44  32.3 
22  45  54.8 
22  47  10.8 
22  48  20.4 
22  49  23.6 
22  50  20.4 
22  51  10.7 
22  51  54.5 
22  52  31.8 
22  53  2.6 
22  5:^  26.9 
22  53  44.7 
22  53  56.0 
22  54  0.7 
22  53  58.9 
22  53  50.6 
22  53  35.7 
22  53  14.3 
22  52  46.3 
22  52  11.8 
22  51  30.7 
22  50  43.0 

iN.22  49  48.8 


FRIDAY  26. 


20.56 

9.1571 

29.99 

9.1579 

39.43 

9.1573 

48.87 

9.1573 

58.31 

9.1573 

7.75 

9.1573 

17.19 

9.1579 

26.62 

9.1571 

36.04 

9.1569 

45.45 

9.1566 

54.84 

9.1563 

4.21 

9.1560 

13.56 

9.1557 

22.89 

9.1553 

32.19 

9.1548 

41.46 

9.1543 

50.70 

9.1537 

59.90 

9.1531 

9.07 

9.1595 

18.20 

9.1516 

27.29 

9.1511 

36.:33 

9.1503 

45.33 

9.1495 

54.27 

9.1486 

3.16 

9.1477 

N.22  48  48.0 
22  47  40.7 
22  46  26.8 
22  45  6.3 
22  43  39.3 
22  42  5.7 
22  40  25.5 
22  38  38.8 
22  36  45.6 
22  34  45.8 
22  32  39.5 
22  30  26.7 
22  28  7.4 
22  25  41.6 
22  23  9.2 
22  20  30.3 
22  17  45.0 
14  .53.2 
II  54.9 
8  50.2 
5  39.1 
2  21.5 
58  57.5 
55  27.1 
51  50.4 


22 
22 
22 
22 
22 
21 
21 
N.21 


1J>3S 
1.498 
1.391 
1.914 
1.107 
1.000 
0.899 
0.784 
0.676 
0.567 
0.459 
0.351 
0.949 
0.133 
+  0.094 
-0.084 
0.193 
0.309 
0.419 
0.591 
0.630 
0.740 
0.849 
0.958 


1.067 
1.177 
1.987 
1.306 
1.505 
1.615 
1.794 
1.833 
1.049 
9.051 
9.159 
9.967 
9.376 
9.485 
9.594 
9.709 
9.809 
9.917 
3.095 
3.133 
3.939 
3.346 
3.453 
3.559 
3.665 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  27. 


h  m  8 
8  6  3.16 
8  8  12.00 
8  10  20.78 
8  12  29.50 
8  14  38.16 
8  16  46.75 
8  18  55.28 
8  21  3.74 
8  23  12.13 
8  25  20.45 
8  27  28.69 

8  29  mm 

8  31  44.95 
8  ,33  52.96 
8  36  0.8S 
8  38  8.7i^ 
8  40  16.47 
8  42  24.14 
8  44  31.72 
8  46  39.20 
8  48  46.59 
8  50  53.89 
8  53  1.09 
8  55  8.19 


i 

9.1477 
9.1466 
9.1458 
9.1448 
9.1437 
9.1497 
9.1416 
9.1404 
9.1399 
9.1380 
9.1367 
9.1355 
9.1349 
9.1396 
9.1313 
9.1990 
9.1985 
9.1971 
9.1955 
9.1939 
9.1994 
9.1908 
9.1199 
9.1176 


N.21  51  50.4 

21  48  7.3 

21  44  17.8 

21  40  22.0 

21  36  19.9 

21  32  11.5 

21  27  56.8 

21  23  a5.8 

19  8.6 

14  35.2 

9  55.6 

5  9.8 

0  17.8 

20  55  19.7 

20  50  15.5 

20  45  5.2 

20  39  48.9 

20  34  26.5 

20  28  58.1 

20  23  23.7 

20  17  43.3 

20  11  57.0 

20  6  4.8 

N.20  0  6.7 


21 
21 
21 
21 
21 


SUNDAY  28. 


8  57  15.20 
8  59  22.11 


9 
9 
9 
9 
9 
9 
9 
9 
9 


1  28.91 
3  35.61 
5  42.21 
7  48.70 
9  55.0J) 
12  1.37 
14  7.54 
16  13.61 
18  19.57 
9  20  25.42 
9  22  31.16 
9  24  36.79 
9  26  42.31 
9  28  47.71 
9  30  53:00 
9  32  58.18 
9  a5  3.24 
9  37  8.19 
9  39  13.03 
9  41  17.75 
9  43  22.36 
9  45  26.86 
9  47  31.24 


9.1160 
9.1I4S 
9.1195 
9.1108 
9.1091 
9.1073 
9.1056 
9.1038 
9.1090 
9.1009 
9.0084 
9.0966 
9.0047 
9.0999 
9.0010 
9.0891 
9.0879 
9.0863 
9.0S14 
9.0816 
3.0797 
9.0778 
9.0759 
9.0740 
9.0791 


^.19  54  2.8 
19  47  53.0 
19  41  37.5 
19  35  16.2 
19  28  49.1 
19  22  1&4 
19  15  38.0 
19  8  53.9 
19  2  4.2 
18  55  9.0 
18  48  8.2 
18  41  1.9 
18  33  50.2 
18  26  33.0 
18  19  10.4 
18  11  42.3 
18  4  8.9 
17  56  30.3 
17  48  46.4 
17  40  57.2 
17  33  2.9 
17  25  3.4 
17  16  58.8 
17  8  49.1 

N.17  0  34.4 


3.685 
3.779 
3.878 
3.983 
4.088 
4.193 
4.998 
4.406 
4.505 
4.608 
4.719 
4.815 
4.917 
6.019 
5.191 
6.999 


5.493 
5.593 
5.^3 
5.799 
5.891 
5.919 
6.017 


0.114 
6.911 
6.307 
6.403 
6.498 
6.503 
6.688 
6.781 
6.874 
6.967 
7.069 
7.150 
7.941 
7.339 
7.499 
7.519 
7.600 
7.688 
7.776 
7.869 
7.948 
8.034 
8.119 
8.903 
8.987 
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gbeb:nwich  meak  time. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RigbtAiMMiuiion. 

Difffor 
1  Minute. 

Declinatioii. 

Diff.  for 
1  MiDuto. 

Hoar. 

RigbtAAoension. 

Dlfffor 
1  Minnte. 

Declination. 

Diff.  for 
1  Minnie. 

M< 

>NDA^ 

^  29. 

WEDNESDAY  31. 

b    m      « 

8 

O           /          U 

// 

b     m      8 

8 

o        /        ,» 

0 

9  47  31.24 

9.07»1 

N.17    0  34.4 

8.987 

0 

11  25    2.90 

9.0000 

N.  8  59  20.8 

tl.'489 

1 

9  49  a5.51 

8.070Q 

16  52  14.7 

8.370 

1 

11  27    2.93 

9.0009 

8  47  50.4 

11.531 

2 

9  51  39.66 

9.0683 

16  43  50.0 

B.453 

2 

11  29    2.92 

1.9995 

8  tUi  17.1 

11.679 

3 

9  53  43.70 

9.0664 

16  35  20.3 

8.535 

3 

11  31     2.87 

1.9988 

8  24  40.9 

n.G96 

4 

9  55  47.63 

9.0646 

16  26  45.8 

8.616 

4 

11  33    2.78 

1.9989 

8  13    2.0 

11.671 

5 

9  57  51.45 

9.0697 

16  18    6.4 

8.607 

5 

11  35    2.66 

1.9077 

8     1  20.4 

11.715 

6 

9  59  55.15 

9.0608 

16    9  22.2 

8.776 

6 

11  37    2.51 

1.9079 

7  49  3(i.2 

11.759 

7 

10    1  58.74 

9.0589 

16    0  ;«.3 

8.855 

7 

11  39    2.33 

1.9968 

7  37  49.3 

11.803 

8 

10    4    2.22 

9.0671 

15  51  3!).6 

8.034 

8 

11  41     2.13 

1.9964 

7  25  59.8 

11.846 

9 

10    6    5.59 

9.0559 

15  42  41.2 

0.019 

9 

11  43    1.90 

1.9960 

7  14    7.8 

11.887 

10 

10    8    8.85 

9.0534 

15  33  38.1 

0.089 

10 

11  45     1.65 

1.9957 

7    2  13.4 

11.997 

11 

10  10  12.00 

9.0516 

15  24  30.5 

0.165 

11 

11  47     1.39 

1.9955 

6  50  16.6 

11.967 

12 

10  12  15.04 

9UH0e 

15  15  18.3 

9.941 

12 

11  49     1.11 

1.9053 

6  38  17.4 

19.007 

13 

10  14  17.97 

9.0480 

15    6    1.6 

9.316 

13 

11  51     0.82 

1.9051 

6  26  15.8 

19.045 

14 

10  16  20.80 

9.0469 

14  56  40.4 

9.391 

14 

11  53    0.52 

1.0050 

6  14  12.0 

19.089 

15 

10  18  23.52 

9.0445 

14  47  14.7 

9.465 

15 

11  55    0.22 

1JM50 

6    2    6.0 

19.118 

16 

10  20  26.14 

9U)497 

14  37  44.6 

9.538 

16 

11  56  59.92 

lJffi50 

5  49  57.8 

IS.I.'U) 

17 

10  22  28.65 

9.0410 

14  28  10.2 

9.610 

17 

11  58  59.62 

1.9950 

5  37  47.4 

19.191 

18 

10  24  31.06 

9.0393 

14  18  31.4 

9.689 

18 

12    0  59.ri2 

1.9951 

5  25  34.9 

19.995 

19 

10  26  33.37 

9.0376 

14    8  48.4 

9.759 

19 

12    2  59.03 

1.9959 

5  13  20.4 

19.959 

20 

10  28  35.58 

9.0359 

13  59    1.2 

9.899 

20 

12    4  58.75 

1.9965 

5     1     3.9 

19.991 

21 

10  30  37.68 

9.0943 

13  49    9.7 

9.899 

21 

12    6  58.49 

1.9958 

4  48  45.5 

]9J}99 

22 

10  32  39.69 

94097 

13  39  14.1 

9.961 

22 

12    8  58.25 

1.9961 

4  36  25.3 

19J09 

23 

10  34  41.60 
TU 

9U»10 

ESDA 

N.13  29  14.4 
Y  30. 

10.098 

23 

12  10  58.02 
THURSr 

►AY,  A 

N.  4  24    3.3 
lUGUST  1. 

19.389 

0 

10  36  43.41 

9.0904 

N.13  19  10.7 

10.095 

0 

12  12  57.81 

1.9068 

N.  4  11  3l>.5 

19.419 

1 

10  38  45.13 

9.0979 

13    9    3.0 

10.169 

—  ^^- 

^ 

2 

10  40  4().76 

9.0963 

12  58  51.3 

10.298 

3 

10  42  48.29 

9.0940 

12  48  35.() 

10.993 

4 

10  44  49.74 

9.0934 

12  38  16.1 

10.357 

5 

10  46  51.10 

9.0990 

12  27  52.8 

10.491 

PHASES 

OF  T 

HE  MOON 

6 

7 

10  48  52.:^ 
10  50  5.S.57 

9.0906 
9.0199 

12  17  25.6 
12    6  54.7 

10.484 
10.546 

8 

10  52  54.68 

9.0179 

11  56  20.1 

10.607 

d        h 

ni 

9 

10  54  55.71 

9.0165 

11  45  41.8 

10.668 

})  First  Quart 

er.     .  Ji 

ily      5     17 

'>8.7 

10 

10  56  56.66 

9.0159 

1 1  34  59.9 

10.797 

11 

10  58  57.54 

9.0140 

11  24  14.5 

10.786 

( 

3  Full  Moon 

.     .     . 

12      9 

1.7 

12 

11     0  58.34 

9.0196 

1 1  13  25.6 

10.844 

i 

I   Last  Quartc 

5r .     .     . 

.     19      7 

14.9 

13 

11    2  59.07 

9.0116 

11    2a3.2 

10.909 

( 

^  New  Moon 

.    27     12 

0.5 

14 

11     4  59.73 

9.0104 

10  51  37.3 

10.050 

15 
16 

11     7    0.31 
11     9    0.83 

9.0099 
9.0089 

10  40  38.1 
10  29  35.6 

11.014 
11.069 

17 

11  11     1.29 

9.0079 

10  18  29.8 

11.194 

f1        b 

18 

11  13    1.69 

9.0069 

10    7  20.7 

11.178 

{ 

I    Perigee .     . 

.     .  Ji 

jly     11     13.5 

19 
20 

11  15    2.03 
11  17    2.31 

9.0059 
9.0049 

9  56    8.4 
9  44  53.0 

11.331 
11.983 

{ 

I   Apogee  .     . 

.     .     . 

.    24      3.7 

21 

11   19    2.53 

9.0039 

9  a3  34.5 

11.334 

22 

11  21    2.70 

9.0094 

9  22  12.9 

11.385 

23 

11  23    2.82 

9.0017 

9  10  48.3 

11.434 

24 

11  25    2.90 

9.0000 

N.  8  59  20.8 

11.482 
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GEBBirWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

Name  and  Direction 
of  Object. 

Noon. 

P.L. 

of 

Diif. 

IIP»- 

P.L. 
of 
Diff. 

Vlh. 

P.  L. 

of 

Diff. 

Kh. 

P.L. 

of 

Diff. 

i 

Sun 

W. 

3l  25'  41' 

3314 

35  49  36 

3306 

2S  13  40 

3300 

38  37^52 

3999 

Spioa 

E. 

68  20  59 

3001 

66  50  48 

9995 

65  20  29 

9069 

63  50    3 

9963 

Antares 

E. 

114  15  22 

3004 

112  45  14 

9997 

111   14  57 

9989 

109  44  30 

9081 

2 

Sun 

W. 

45  41  14 

3949 

47    6  25 

3940 

48  31  47 

3931 

49  57  20 

3990 

■ 

Sp]ca 

E. 

56  15  58 

9Ht 

54  44  45 

9946 

53  13  24 

9930 

51  41  55 

9939 

Antares 

E. 

102    9  46 

9930 

too  38  17 

9031 

99    6  37 

9991 

97  34  45 

9919 

3 

Sun 

W. 

57    8    7 

3168 

58  34  55 

3156 

60    1  57 

3144 

61  29  13 

3133 

Saturn 

W. 

20  29  12 

9884 

22    1  51 

3870 

23  34  48 

9867 

25    8    2 

9845 

Spica 

E. 

44    2  23 

9900 

42  30    4 

9894 

40  57  38 

3888 

39  25    4 

9883 

Antares 

E. 

89  52  22 

9809 

88  19  14 

9859 

86  45  5:3 

9849 

85  12  19 

9831 

JUPITEa 

E. 

113  29  41 

9783 

111  54  51 

9773 

1 10  19  46 

9761 

108  44  27 

9750 

4 

Sun 

W. 

68  49  19 

3068 

70  18    8 

3054 

71  47  14 

3040 

73  16  37 

3096 

Satu&n 

W. 

32  58  20 

9779 

34  33  15 

9766 

<36    8  28 

9753 

37  43  58 

9738 

Regulus 

W. 

23  29    8 

9777 

25    4    6 

9760 

26  39  27 

9743 

28  15  10 

9795 

Spica 

E. 

31  40  52 

9869 

30    7  53 

9869 

28  34  55 

9873 

27    2     1 

9879 

Antares 

K. 

77  20  48 

9779 

75  45  44 

9700 

74  10  24 

3747 

72  34  47 

9735 

JUPITKR 

E. 

100  44    9 

9699 

99    7  18 

9679 

97  30  10 

9666 

95  52  45 

9663 

5 

Sun 

W. 

80  48    6 

9950 

82  19  21 

3935 

83  50  56 

9919 

85  22  51 

9903 

Saturn 

W. 

45  46  11 

966B 

47  2:3  36 

9663 

49     1  21 

9637 

50  39  26 

9091 

Regulus 

W. 

36  19  16 

9645 

37  57  10 

3699 

39  35  26 

9619 

41  14    4 

3596 

Antares 

E. 

64  32  30 

9670 

62  55  10 

9657 

61   17  33 

9644 

59  39  38 

9631 

Jupiter 

E. 

87  41     6 

9584 

86     1  49 

3570 

84  22  13 

3555 

82  42  16 

9540 

6 

Son 

W. 

93    7  40 

9819 

94  41  43 

3809 

96  16    8 

9785 

97  50  55 

9768 

Saturn 

W. 

58  55  10 

9543 

60  35  24 

8596 

62  16    1 

9510 

63  57    0 

3494 

Regulus 

W. 

49  32  47 

9515 

51   13  39 

9499 

52  54  54 

3489 

54  36  33 

9465 

Antares 

E. 

51  25  32 

9565 

49  45  49 

9553 

48    5  49 

3540 

46  25  31 

9588 

Jupiter 

E. 

74  17  20 

9464 

72  35  16 

9448 

70  52  50 

3439 

69  10     1 

9417 

a  Aquilse 

E. 

98  15  18 

3177 

96  48  41 

3157 

95  21  40 

3137 

93  54  15 

3119 

7 

Sun 

W. 

105  50  36 

9681 

107  27  42 

9663 

109    5  11 

9646 

110  43    4 

9699 

Saturn 

W. 

72  27  40 

9419 

74  10  58 

9396 

75  54  39 

9379 

77  38  44 

9363 

Regulus 

W. 

63  10  38 

9382 

64  54  38 

9366 

66  39    2 

9350 

68  23  49 

9333 

Antares 

E. 

38    0    7 

9477 

36  18  21 

9470 

34  36  25 

9464 

32  54  21 

9460 

Jupiter 

E. 

60  30  16 

9337 

58  45  10 

3390 

56  59  40 

9304 

55  13  47 

9989 

n  AquiliB 

E. 

86  31  53 

3030 

85    2  29 

3096 

83  32  49 

3014 

82    2  54 

3004 

8 

Sun 

W. 

118  58  16 

9545 

120  38  27 

9598 

122  19    1 

9519 

123  59  58 

9496 

Saturn 

W. 

86  24  57 

9983 

88  11  21 

9968 

89  58    7 

9953 

91  45  15 

9939 

Regulus 

W. 

77  13  38 

9953 

79    0  46 

9939 

80  48  16 

9994 

82  36    8 

9908 

Spica 

W. 

24    4  54 

9450 

25  47  17 

9410 

27  30  37 

9375 

29  14  48 

9344 

Jupiter 

E. 

46  18  35 

9911 

44  30  24 

9196 

42  41  50 

9181 

40  52  54 

9167 

a  Aquilae 

E. 

74  30  42 

9974 

72  59  57 

9973 

71  29  11 

9974 

69  58  26 

9977 

9 

Spica 

W. 

38    5  54 

OOOQ 

39  53  49 

9909 

41  42  13 

9184 

43  31     4 

9168 

Jupiter 

E. 

31  42  56 

9099 

29  51  56 

9087 

28    0  37 

9075 

26    i^    0 

9064 

a  Aquilee 

E. 

62  26  35 

3030 

60  57    0 

3051 

59  27  50 

3075 

57  59  10 

3104 

Foinalhaut 

E. 

a3  25  43 

3397 

91  40  23 

93!4 

89  54  44 

9309 

88    8  48 

9991 

XIV. 
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123 


GREENWICH  MEAN  TIME. 

LUNAB  DISTANCES. 

h 

Name  And  DireotioD 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

xvmn 

P.L. 

of 

IMtt, 

XXIh. 

P.L. 

of 

Diir. 

3950 

1 

Suif 

W. 

40    2  13 

3983 

4f  26  44 

3976 

ii  5\  24 

3967 

44  16  14 

Spica 

E. 

62  19  29 

99T7 

60  48  47 

9971 

59  17  58 

9966 

57  47    2 

9969 

Anuires 

E. 

108  13  54 

9973 

106  43    8 

9965 

105  12  11 

9957 

103  41    4 

9948 

2 

Son 

W. 

51  23    5 

3910 

52  49    2 

3000 

54  15  11 

3189 

55  41  33 

3179 

Spica 

E. 

50  10  17 

9996 

48  38  31 

9990 

47    6  37 

9919 

45  34  34 

9906 

Antares 

E. 

96    241 

9909 

94  30  25 

9893 

92  57  57 

9863 

91  25  16 

9673 

3 

Suif 

W. 

62  56  43 

3190 

64  24  28 

3107 

65  52  29 

3004 

67  20  46 

3081 

Saturn 

W. 

26  41  32 

9631 

28  15  19 

9819 

29  49  22 

9806 

31  23  42 

9799 

Spira 

E. 

37  52  24 

9679 

36  19  38 

9874 

34  46  46 

9871 

33  13  50 

9600 

Antarea 

E. 

83  38  31 

9819 

82    4  28 

9808 

60  30  10 

9796 

78  55  37 

9784 

JuprTKR 

E. 

107    8  54 

9739 

105  33    6 

9798 

103  57    3 

9716 

102  20  44 

9704 

4 

Suif 

W. 

74  46  18 

3011 

76  16  17 

9997 

77  46  34 

9961 

79  17  10 

9965 

Satuui 

W. 

39  19  47 

2794 

40  55  55 

9710 

42  32  21 

9696 

44    9    6 

9681 

Regulus 

W. 

29  51  16 

9709 

31  27  44 

9603 

33    4  33 

9en 

34  41  44 

9661 

Spica 

E. 

25  29  15 

9888 

23  56  41 

9903 

22  24  26 

99»4 

20  52  38 

9964 

Anuires 

E. 

70  58  53 

9799 

69  22  43 

9710 

67  46  16 

9697 

66    9  32 

9684 

JUPITKR 

E. 

94  15    2 

9640 

9237     1 

9696 

90  58  42 

9619 

89  20    4 

9598 

5 

Suif 

W. 

86  55    6 

9887 

88  27  42 

9860 

90    0  40 

9863 

91  33  59 

9636 

Saturk 

W. 

52  17  52 

9606 

53  56  39 

9500 

55  a5  48 

9574 

57  15  18 

9550 

Regulus 

W. 

42  53    4 

9680 

44  32  26 

9564 

46  12  11 

9548 

47  52  18 

9539 

Antarea 

E. 

58     1  25 

96J8 

56  22  54 

9604 

54  44    5 

9591 

53    4  57 

9678 

JUPITXR 

E. 

81     1  59 

9S95 

79  21  21 

9510 

77  40  22 

9405 

75  59    2 

9480 

6 

Sun 

W. 

99  26    5 

9750 

101     1  38 

9733 

102  37  34 

9716 

104  13  53 

9608 

Saturn 

W. 

65  38  22 

9477 

67  20    7 

9461 

69    2  15 

9445 

70  44  46 

9499 

Regulus 

W. 

56  18  a5 

9449 

58     1    0 

9439 

59  43  49 

9415 

61  27    2 

9399 

Antares 

E. 

44  44  57 

9&I7 

43    4    7 

9305 

41  23    1 

9405 

39  41  41 

9485 

JUPITRR 

E. 

67  26  50 

9401 

65  43  16 

9384 

63  59  19 

9368 

62  14  59 

9353 

a  AquilflB 

E. 

92  26  28 

3101 

90  58  19 

3083 

89  29  49 

3068 

88    1     0 

3053 

7 

Sun 

W. 

112  21  20 

9619 

113  59  59 

9595 

115  39    1 

9577 

117  18  27 

9561 

Saturn 

W. 

79  23  12 

9347 

81     8    3 

9331 

82  53  18 

9315 

84  38  56 

9999 

Regulus 

W. 

70    9    0 

9317 

71  54  34 

9301 

73  40  32 

9985 

75  26  53 

9969 

Antares 

E. 

31   12  12 

9458 

29  30    0 

9460 

27  47  50 

9465 

26    5  47 

9475 

Jupiter 

E. 

53  27  31 

9973 

51  40  52 

9957 

49  53  49 

9941 

48    6  23 

9997 

a  AquilflB 

E. 

80  32  46 

9995 

79    2  27 

9988 

77  31  59 

9961 

76    1  23 

9977 

8 

Sun 

W. 

125  41  17 

9481 

127  22  57 

9466 

129    4  58 

9451 

130  47  20 

9437 

Saturn 

W. 

93  32  45 

9994 

95  20  37 

9910 

97    8  50 

9196 

98  57  24 

9189 

Regulus 

w. 

84  24  23 

9194 

86  13    0 

9180 

86     1  58 

9167 

89  51  16 

9153 

Spica 

w. 

30  59  44 

9315 

32  45  21 

<2989 

34  31  37 

9964 

36  18  29 

9949 

Jupitsr 

E. 

39    3  36 

9153 

37  13  57 

9139 

35  23  57 

9196 

33  33  37 

9119 

a  Aquil» 

E. 

68  27  44 

9981 

66  57    8 

9989 

65  26  42 

3001 

63  56  30 

3014 

9 

Spica 

W. 

45  20  20 

9159 

47  10    0 

9137 

49    0    2 

9194 

50  50  25 

9111 

Jupitrr 

E. 

24  17    6 

9063 

22  24  55 

9044 

20  32  29 

9034 

18  39  48 

9096 

a  AquilflB 

E. 

56  31     5 

3137 

55    3  40 

3175 

53  37     1 

3990 

52  11   15 

3971 

Fomalhaut 

E. 

86  22  a5 

9981 

84  36    7 

9971 

82  49  25 

9969 

81    2  30 

9BSS 
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XV. 


GRBBIJTWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

9 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

N«ine  and  Direction   1 

Noon. 

of 

lUh. 

of 

VIb. 

of 

IXb. 

of 

10 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

Spica 

W. 

52  41    7 

9099 

54  32    7 

9088 

56  23  24 

9079 

58^  14  56 

9069 

a  Aqiiilie 

E. 

50  46  30 

3330 

49  22  53 

3396 

48    0  32 

3473 

46  39  38 

3600 

Fomnlhaut 

E. 

79  15  24 

9949 

77  28    9 

•9943 

75  40  45 

9999 

73  53  15 

9335 

a  Pegasi 

E. 

95  54  48 

9454 

94  12  30 

9443 

92  29  57 

9435 

90  47  12 

9497 

n 

Spica 

W. 

67  35  43 

9037 

69  28  20 

9033 

71  21     3 

9030 

73  13  51 

9097 

Antares 

W. 

22  19  31 

9949 

24    6  46 

9910 

25  54  58 

9180 

27  43  55 

9157 

Fomnlhaut 

E. 

64  55  13 

S340 

63    7  45 

9945 

61  20  24 

9999 

59  33  14 

9961 

a  Pegasi 

E. 

82  11  2() 

9419 

80  28    8 

9413 

78  44  52 

9417 

77    1  41 

9499 

12 

Spica 

W. 

82  38  18 

9099 

84  31     7 

9039 

86  23  52 

9035 

88  16  31 

9040 

Antares 

W. 

36  55  38 

9094 

38  46  46 

9089 

40  38    2 

9086 

42  29  23 

9085 

Fomnlhaut 

E. 

50  41  42 

9338 

48  56  38 

9369 

47  12    9 

9389 

45  28  18 

9419 

a  Pegasi 

E. 

68  28  28 

9475 

66  46  40 

9499 

65    5  16 

9519 

63  24  19 

9533 

13 

Antares 

W. 

51  45  56 

9098 

53  36  59 

9104 

55  27  52 

9111 

57  18  34 

9119 

Jupiter 

W. 

28  57    8 

9009 

30  50  29 

9017 

32  43  37 

9096 

34  36  30 

9037 

Fomulhniit 

E. 

37    2    8 

9651 

35  24  22 

9719 

3;)  48    8 

9798 

32  13  37 

9889 

a  Pegjisi 

E. 

55    8  21 

9687 

53  31  23 

9797 

51  55  19 

9779 

50  20  15 

9»3 

a  Arietis 

E. 

96  18  38 

9186 

94  29  50 

9194 

92  41   14 

9904 

90  52  52 

9914 

14 

Antni^es 

W. 

66  28  37 

917J 

68  17  48 

9184 

70    6  40 

9197 

71  55  12 

9911 

Jupiter 

W. 

43  56  41 

9096 

45  47  46 

9110 

47  38  30 

9194 

49  28  53 

9138 

a  Arietis 

E. 

81  55  13 

9978 

80    8  41 

9994 

78  22  32 

9309 

76  36  46 

9396 

Venus 

E. 

111  30  52 

9497 

109  47  56 

9449 

108    5  21 

9458 

106  23    8 

9473 

Aldebaran 

E. 

112  57  37 

9133 

111     7  28 

9146 

109  17  39 

9160 

107  28  11 

9175 

15 

Antares 

W. 

80  52  25 

9989 

82  38  41 

9305 

84  24  33 

9399 

86  10    1 

9339 

W. 

58  35    2 

9918 

60  23    3 

9935 

62  10  39 

9959 

63  57  49 

9970 

a  Aqiiilae 

W. 

43  23  12 

3957 

44  :)5  34 

3867 

45  49  27 

3790 

47    4  40 

3799 

a  Arietis 

E. 

67  54  29 

9494 

66  11  28 

9445 

64  28  58 

9468 

62  47    0 

9499 

Venus 

E. 

97  57  51 

9561 

96  18    2 

9579 

94  38  38 

9596 

92  59  40 

9617 

Aldebaran 

E. 

98  26  37 

9954 

96  39  30 

9979 

94  52  49 

9989 

93    633 

9307 

IG 

Jupiter 

W. 

72  47    7 

9360 

74  31  39 

9379 

76  15  44 

9397 

77  59  23 

9416 

a  Aquilte 

W. 

53  a5  54 

3497 

54  5(i  22 

3470 

56  17  20 

3446 

57  38  45 

3497 

a  Arietis 

E. 

54  25  46 

96-23 

52  47  22 

96.'>9 

51     9  38 

9683 

49  32  35 

9714 

Aldebaran 

E. 

84  21  44 

9398 

82  liS    6 

9416 

80  54  54 

9435 

79  12    9 

9453 

Venus 

E. 

84  51  25 

9716 

83  15    6 

9737 

81  39  15 

9757 

80    3  51 

9777 

Sun 

E. 

130  26  19 

9703 

128  49  43 

9793 

127  13  34 

9743 

125  37  51 

9763 

17 

Jupiter 

W. 

86  31     0 

9509 

88  12     1 

9597 

89  52  37 

9545 

91  32  47 

9564 

aAquilae 

W. 

64  :J0     1 

3376 

65  52  45 

3379 

67  15  33 

3379 

68  38  22 

3379 

n  Arietis 

E. 

41  :^  34 

9900 

40    6  15 

9944 

38  34  52 

9991 

37    4  28 

3043 

Aldebaran 

E. 

70  44  58 

9547 

69    4  50 

9566 

67  25    8 

9585 

65  45  52 

9609 

Venus 

E. 

72  13  28 

9880 

70  40  43 

9899 

69    8  23 

9990 

67  36  29 

9939 

Sun 

E. 

117  45  53 

9863 

116  12  47 

9883 

114  40    7 

9903 

113    7  52 

9993 

16 

Jupiter 

W. 

99  47  2J) 

9659 

101  25  14 

9668 

103    2  37 

9685 

104  39  37 

9701 

aAqiiilee 

W. 

75  31  49 

3394 

76  54  12 

3401 

78  16  27 

3410 

79  38  32 

3490 

Foinalhaiit 

W. 

40    8  11 

3170 

41  34  56 

3158 

43     1  56 

3148 

44  29    7 

3141 

Aldebaran 

E. 

57  35  37 

9699 

55  58  46 

9708 

54  22  17 

9795 

52  46  11 

9749 

XVI. 


JULY,    1889. 


126 


GREETS  WIOH  MEAN  TIME. 

LUNAS  DISTANCES. 

10 

K»meuidI>ireetioii 

Midnight. 

P.L. 

of 

Diff. 

xvfc. 

P.L. 

of 

DilL 

XVUllk 

P.L. 

of 

Dlff. 

XXP». 

P.L. 
of 
Dlff. 

Spica 

W. 

60    6  43 

9061 

6f58'43 

9063 

6^50  54' 

9048 

65  4i  ii 

9049 

a  Aquilee 

E. 

45  20  20 

3668 

44    2  49 

3779 

42  47  18 

3909 

41  34    0 

4049 

Fomulhaut 

£. 

72    5  40 

9933 

70  18    2 

9933 

68  30  24 

9934 

66  42  47 

9936 

aPegafli 

E. 

89    4  16 

9491 

87  21  11 

9417 

85  38    0 

9413 

83  54  44 

9419 

II 

Spica 

W. 

75    6  43 

9096 

76  59  37 

9096 

78  52  31 

9006 

80  45  25 

9096 

Autai-es 

W. 

29  33  28 

9137 

31  23  30 

9199 

33  13  56 

9110 

35    4  40 

9101 

Fomalhaut 

E. 

57  46  17 

9379 

55  59  36 

9986 

54  13  14 

9300 

52  27  15 

9318 

aPegasi 

E. 

75  18  38 

9499 

73  a5  45 

9438 

71  53    4 

9448 

70  10  37 

9460 

IQ 

Spica 

W. 

90    9    3 

9045 

92     1  27 

9069 

93  53  41 

9066 

95  45  45 

9066 

Ajitares 

W. 

44  20  46 

9065 

46  12    9 

9086 

48    3  29 

9080 

49  54  45 

9009 

Fomalhaut 

E. 

43  45  n 

9455 

42    2  54 

9494 

40  21  33 

9540 

38  41  15 

9591 

aPegasi 

E. 

61  43  52 

9558 

60    3  59 

9585 

58  24  43 

9615 

56  46    9 

9649 

13 

Antares 

W. 

59    9    4 

9198 

60  59  20 

9137 

62  49  22 

9148 

64  39    8 

9159 

JUPITKR 

W. 

36  29    7 

9047 

38  21  28 

9050 

40  13  31 

9070 

42    5  16 

9083 

Fomalhaut 

E. 

30  41     4 

9906 

29  10  46 

3191 

27  43    2 

3970 

26  18  15 

3447 

aPega«i 

E. 

48  46  17 

9678 

47  13  30 

9989 

45  42     1 

3007 

44  11  57 

3089 

a  Arietis 

E. 

89    4  45 

9995 

87  16  54 

9937 

85  29  21 

9940 

83  42    7 

9963 

14 

Aotares 

W. 

73  43  23 

9995 

75  31  13 

9940 

77  18  41 

9956 

79    5  45 

9379 

JUFITEE 

W. 

51   18  54 

9153 

53    8  32 

9160 

54  57  46 

9186 

56  46  36 

9901 

a  Arietis 

E. 

74  51  24 

9344 

73    6  28 

9363 

71  22    0 

9389 

69  38    0 

9403 

V  Elf  us 

E. 

104  41  17 

9480 

102  59  49 

9507 

101  18  45 

9595 

99  38    6 

9549 

Aldebaran 

E. 

105  39    6 

9J90 

103  50  24 

9906 

102    2    5 

9991 

100  14    9 

9937 

15 

Aiitares 

W. 

87  55    4 

9357 

89  SO  41 

9375 

91  23  51 

9394 

93    7  35 

9419 

JUPTTEE 

W. 

65  44  33 

9967 

67  30  51 

9305 

69  16  43 

9394 

71    2    8 

9349 

a  Aquilee 
a  Arietis 

W. 

48  21     4 

3663 

49  :«  30 

3611 

50  56  52 

3667 

52  16    2 

3599 

E. 

61     5  35 

9516 

59  24  44 

9541 

57  44  28 

9567 

56    4  48 

9585 

Venus 

E. 

91  21     8 

9636 

89  43    2 

9656 

88    523 

9676 

86  28  il 

9605 

Aldebaniu 

E. 

91  20  43 

9394 

8i>  35  19 

9349 

87  50  21 

9360 

86    5  49 

9379 

16 

Jupiter 

W. 

79  42  35 

9434 

81  25  21 

9453 

8:i    7  40 

9479 

84  49  33 

9490 

a  Aquil« 

W. 

59    0  31 

3411 

60  22  35 

'    3399 

61  44  5:) 

3388 

63    7  23 

3381 

a  Arietis 

E. 

47  56  14 

9748 

46  20  38 

9783 

44  45  48 

3890 

43  11  46 

3850 

Aldebaran 

E. 

77  29  50 

9479 

75  47  58 

9491 

74    6  32 

9510 

72  25  32 

3598 

Venus 

E. 

78  28  53 

9798 

76  54  22 

9818 

75  20  18 

9838 

73  46  40 

3(<&9 

Sun 

E. 

124    2  35 

3783 

122  27  45 

9804 

120  53  22 

9894 

119  19  25 

3843 

17 

Jupiter 

W. 

93  12  32 

9581 

94  51  53 

9599 

SK)  30  49 

9617 

98    9  21 

9635 

a  Aquilie 

W. 

70    1  11 

3373 

71  23  58 

3377 

72  46  41 

3389 

74    9  18 

3387 

a  Arietis 

E. 

35  35    8 

3008 

34    6  56 

3158 

32  39  57 

3995 

31  14  17 

3300 

Aldebarau 

B. 

64    7    0 

9090 

62  28  32 

9638 

60  50  2!l 

9657 

59  12  51 

9675 

Venus 

E. 

66    5    0 

9060 

64  3!)  56 

9079 

63    3  17 

9998 

61  33    2 

3018 

Sun 

E. 

111  36    2 

9949 

no    4  37 

9963 

108  33  36 

9981 

107    2  59 

3099 

18 

Jupiter 

W. 

106  16  15 

9717 

107  52  32 

9733 

109  28  28 

9746 

111     4    4 

3763 

a  Aquil« 

W. 

81    0  26 

3430 

82  22    9 

3440 

83  43  40 

3459 

85    4  58 

3463 

Fomalhaut 

W. 

45  56  27 

3135 

47  23  54 

3139 

48  51  25 

3130 

50  18  58 

3199 

Aldebaran 

E. 

51  10  27 

9769 

49  35    5 

9775 

48    0    4 

9791 

46  25  24 

9806 
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xvn. 


GBEENWIGH  MEAN  TIME. 

LDNAS  DISTANCES. 

|i 

KMueMidDiNeUoD 

Noon. 

P.L. 
of 

inn. 

P.L. 
of 

VPu 

P.L. 
of 

U^ 

P.L. 
of 

of  OlitJeet. 

Diir. 

DUr. 

Dlft 

Diff. 

18 

Vxirus 

E. 

60    3  11 

9096 

58  3;^'  43 

9065 

Sf    43« 

9073 

55  35  55 

9081 

Suit 

E. 

105  32  45 

9018 

104    2  54 

9096 

102  33  26 

3055 

101    4  21 

9079 

19 

a  Aquihe 

W. 

86  26    3 

947e 

87  46  54 

9489 

89    7  30 

9509 

90  27  52 

9516 

Fomalhaut 

W. 

51  46  32 

9190 

53  14    5 

9199 

54  41  36 

9194 

56    9    4 

9138 

Aldebaran 

E. 

44  51     4 

9ttl 

43  17    3 

9896 

41  43  22 

9851 

40  10    0 

9665 

V*ifus 

E. 

48  17  45 

9177 

46  51    8 

9199 

45  24  50 

9908 

43  58  50 

3993 

Suw 

E. 

93  44  10 

9155 

92  17    7 

9171 

90  50  23 

9187 

89  23  58 

9909 

ao 

Fomalhaut 

W. 

63  25  14 

9160 

64  52  11 

9165 

66  19    2 

9170 

67  45  47 

9176 

aPegasi 
Aldebaran 

W. 

49  21    8 

9061 

50  38  37 

9699 

51  56  29 

9691 

53  14  41 

9606 

E. 

32  27  37 

S999 

30  55  59 

9945 

29  24  37 

9958 

27  53  31 

9909 

Venus 

E. 

36  53    9 

9989 

35  28  49 

9905 

34    4  43 

9916 

32  40  52 

9399 

Sun 

IS. 

82  16    6 

9869 

80  51    18 

9989 

79  26  45 

9993 

78    2  25 

9905 

21 

Fomalhaut 

W. 

74  57  52 

9S09 

76  23  58 

3909 

77  49  57 

3914 

79  15  50 

9918 

a  Pegasi 

W. 

59  49  27 

9547 

61     8  59 

9599 

62  28  40 

3533 

63  48  28 

9596 

Venus 

E. 

25  44  46 

9381 

24  22    8 

9990 

22  59  40 

3388 

21  37  21 

3407 

Sun 

E. 

71    3  55 

9954 

69  40  46 

3364 

68  17  48 

3379 

66  54  59 

3379 

22 

Fomalhaut 

W. 

86  23  51 

9949 

87  49  11 

3946 

89  14  26 

9950 

90  39  36 

3954 

a  Pegasi 

W. 

70  28  59 

9504 

71  49  19 

3500 

73    9  43 

9487 

74  30  10 

3406 

a  Arietis 

W. 

27  12    4 

9818 

28  26  48 

3750 

29  42  42 

9699 

30  59  36 

9645 

Sun 

E. 

60    2  57 

9411 

58  40  53 

3416 

57  18  55 

9499 

55  57    3 

3495 

23 

Fomalhaut 

W. 

97  44  20 

9971 

99    9    5 

3975 

100  33  46 

9978 

101  58  23 

3989 

a  Pegasi 

W. 

81  13     1 

9486 

82  33  41 

3485 

83  54  22 

9484 

85  15    4 

3483 

a  Arietis 

W. 

37  35  20 

3475 

38  56  12 

3459 

40  17  30 

3431 

41  39  11 

3419 

Sun 

E, 

49    8  44 

9441 

47  47  14 

3443 

46  25  46 

3445 

45    4  20 

9446 

24 

a  Pegasi 
a  Arietis 

W. 

91  58  46 

3481 

93  19  31 

3481 

94  40  16 

9488 

96    1     0 

9489 

W. 

48  32  29 

9337 

49  55  58 

9395 

51  19  41 

9919 

52  43  37 

9303 

Sun 

E. 

38  17  24 

9447 

m  56    1 

9447 

35  34  38 

9446 

34  13  14 

9445 

25 

a  Arietis 

W. 

59  46  14 

9955 

61  11  18 

9947 

62  36  32 

9399 

64     1  55 

9931 

Aldebaran 

W. 

27  23  13 

9080 

28  51  47 

9075 

30  20  27 

9070 

31  49  13 

3065 

Venus 

W. 

17  39    9 

9463 

19    0  15 

9458 

20  21  26 

9454 

21  42  41 

9451 

Sun 

E. 

27  25  51 

3438 

26    4  17 

9436 

24  42  41 

9494 

23  21    3 

9491 

29 

Sun 

W. 

17  12  28 

9964 

18  37  22 

3959 

20    2  30 

9940 

21  27  52 

3998 

Spica 

E. 

59  10    4 

9939 

57  38  26 

9997 

56    6  41 

9990 

54  34  48 

9915 

Antares 

E. 

105    4  20 

9994 

103  32  31 

9916 

102    0  32 

9908 

100  28  23 

9900 

30 

Sun 

W. 

28  37  48 

9178 

30    4  23 

3168 

31  31  10 

9150 

32  58    8 

3150 

Spica 

E. 

46  53  40 

9889 

45  21     7 

9884 

4:)  48  28 

9880 

42  15  44 

9876 

Aji  tares 

E. 

92  45    5 

9859 

91  11  54 

9851 

89  38  32 

9649 

88    5    0 

9835 

Jupiter 

E. 

113  34  59 

9797 

112    0  27 

9789 

110  25  45 

9781 

108  50  52 

9779 

31 

Son 

W. 

40  15  56 

9100 

41  44    6 

3090 

43  12  28 

9078 

44  41     3 

3068 

Spica 

E. 

34  31     5 

9867 

32  58    4 

9868 

31  25    4 

9871 

29  52    8 

9875 

Antares 

E. 

80  14  34 

9799 

78  39  55 

9783 

77    5    5 

9775 

75  30    4 

9766 

Jupiter 

E. 

100  53  41 

9799 

99  17  40 

9791 

97  41  28 

9719 

96    5    4 

9703 

XVIII. 
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GRBBlfWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

« 
5^- 

P.L. 

P.L. 

P.L. 

P.L. 

16 

Name  and  Direetion 
of  01]()eot. 

Midnight. 

of 

Dur. 

XVi^ 

of 
Diff. 

xvnib- 

of 
Diff. 

XXP» 

of 
Diff. 

Venus 

E. 

54    7  35 

3110 

52  39'  3^ 

3196 

5f  1159 

3143 

49  44  42 

3160 

Sun 

E. 

99  35  38 

3090 

98    7  16 

3106 

96  39  14 

3193 

95  11  32 

3130 

19 

a  Aquilae 

W. 

91  47  58 

3531 

93    7  48 

3545 

94  27  22 

3561 

95  46  39 

3577 

Fomalbaut 

W. 

57  36  28 

3J41 

59    3  48 

3146 

60  31     2 

3150 

61  58  11 

3155 

AldebHran 

E. 

38  36  56 

9879 

37    4  10 

9693 

a5  31  42 

9906 

33  59  31 

9990 

Venus 

E. 

42  33    8 

3837 

41     7  43 

3959 

39  42  S5 

3966 

38  17  44 

3980 

Sun 

E, 

87  57  51 

3316 

86  t32    1 

3930 

85    6  27 

3943 

83  41    9 

3956 

20 

Fomalhaut 

W. 

69  12  25 

3181 

70  38  57 

3187 

72    5  22 

3193 

73  31  40 

3198 

a  Pegasi 
Aldebaran 

W. 

54  33  10 

3500 

55  51  55 

3577 

57  10  54 

3566 

58  30    5 

3556 

E. 

26  22  40 

9989 

24  52    5 

9994 

23  21  45 

3007 

21  51  41 

3019 

Vends 

E. 

31  17  14 

3340 

29  53  49 

3351 

28  30  36 

3361 

27    7  35 

3379 

Sun 

E. 

76  38  19 

3316 

75  14  26 

3396 

73  50  45 

3336 

72  27  15 

3345 

21 

Fomalhaut 

W. 

80  41  38 

3993 

82    7  20 

3998 

a3  32  56 

3933 

84  58  26 

3837 

a  Pegasi 

W. 

65    8  23 

3591 

66  28  24 

3515 

67  48  31 

3511 

69    8  43 

3507 

Venus 

E. 

20  15  12 

3415 

18  53  12 

3499 

17  31  20 

3499 

16    9  36 

3437 

Sun 

E. 

65  32  19 

3386 

64    9  47 

3393 

62  47  23 

3400 

61  25    7 

3406 

22 

Fomalbaut 

W. 

92    4  41 

3958 

93  29  42 

3961 

94  54  39 

3966 

96  19  31 

3968 

a  I'e^asi 
a  Arietis 

W. 

75  50  39 

3493 

77  11   11 

3490 

78  31  46 

3488 

79  52  23 

3488 

W. 

32  17  22 

3609 

33  35  54 

3565 

34  55    7 

3531 

36  14  57 

3501 

Sun 

E. 

54  35  15 

3430 

5:3  13  32 

3433 

51  51  53 

3436 

50  30  17 

3438 

23 

Fomalhaut 

W. 

103  22  56 

3984 

104  47  26 

3988 

106  11  52 

3991 

107  36  14 

3994 

a  Pegasi 

W. 

86  35  47 

3488 

87  56  31 

3481 

89  17  16 

3481 

90  38    1 

3481 

a  Arietis 

W. 

43    1   13 

3394 

44  2^3  36 

3379 

45  46  17 

3364 

47    9  15 

3350 

Sun 

E. 

43  42  55 

3446 

42  21  31 

3447 

41     0    8 

3448 

39  38  46 

3448 

24 

a  Pe^si 
a  Arietis 

W. 

97  21  44 

3463 

98  42  27 

3485 

100    3    8 

3486 

101  23  48 

3488 

W. 

54    7  45 

3993 

55  32    5 

3988 

56  56  37 

3973 

58  21  20 

3964 

Sun 

E. 

32  51  48 

3444 

31  30  21 

3443 

30    8  53 

3441 

28  47  23 

3439 

25 

a  Arietis 

W. 

65  27  28 

3993 

G6  53  10 

3914 

68  19    2 

3907 

69  45    3 

3900 

Aldebaran 

w. 

33  18    5 

3060 

34  47    3 

3056 

36  16    6 

3069 

37  45  15 

3046 

Vencs 

w. 

23    4    0 

3416 

24  25  24 

3443 

25  46  52 

3438 

27    8  25 

3433 

Sun 

E. 

21  59  22 

3430 

20  37  39 

3499 

19  15  55 

3499 

17  54  11 

3430 

29 

Sun 

W. 

22  53  27 

3919 

24  19  14 

3908 

25  45  14 

3198 

27  11  25 

3188 

Spica 

E. 

53    2  48 

9909 

51  30  41 

9904 

49  58  27 

9899 

48  26    7 

9894 

Antares 

E. 

98  56    4 

9899 

97  23  35 

9883 

95  50  55 

9876 

94  18    5 

9868 

30 

Sun 

W. 

34  25  17 

3140 

35  52  38 

3199 

37  20  12 

3119 

38  47  58 

3110 

Spica 

E. 

40  42  55 

9873 

39  10    2 

9870 

37  37    5 

9809 

36    4    6 

9867 

Antares 

E. 

86  31  17 

9896 

84  57  23 

9818 

83  23  18 

9809 

81  49    2 

9800 

Jupiter 

E. 

107  15  48 

9764 

105  40  33 

9756 

104    5    7 

9747 

102  29  30 

9738 

31 

Sun 

W. 

46    9  51 

3058 

47  38  52 

3048 

49    8    5 

3038 

50  37  31 

3096 

Spica 

E. 

28  19  17 

9881 

26  46  34 

9891 

25  14    4 

9905 

23  41  52 

9995 

Aiitares 

E. 

73  54  52 

9757 

72  19  28 

9748 

70  43  52 

9739 

69    8    4 

9730 

Jupiter 

E. 

94  28  28 

9693 

92  51  39 

9684 

91  14  38 

9676 

89  37  24 

9065 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUITS 

Bqoation  of 
Time 

i 
1 

•s 

1 

1 

•s 

1 

• 

BIdereal 
Time  of 
Semi- 
diameter 
PaMiug 
Heridiou. 

to  be 
Added  to 

Diff.  for 
IHoar. 

AppAreut 
Right  Aaoenrion. 

h  "m   "s" 

8  47  1334 
8  51     5.86 
8  54  57.76 

Diff.  for 
IHoor. 

ft 

9.702 
9.676 
9.650 

Appsrent 

I>lft  for 
IHovr. 

Semi, 
diameter. 

Snbtracted 

from 
Appareut 

Time. 

Thur. 
Frid. 
Sat. 

1 

2 
3 

N.17  55  14.5 
17  39  51.5 
17  24  11.3 

-38!'09 
38.82 
39.53 

15  48;06 
15  48.20 
15  48.34 

66*60 
66.52 
66.43 

m       8 

6    4.09 
6    0.06 
5  55.42 

0.154 
0.180 
0.206 

SUN. 

Mon. 

Tues. 

4 
5 
6 

8  58  49.03 

9  2  39.68 
9     6  29.71 

9.624 
9.598 
9.573 

17     8  14.1 
16  52    0.3 
16  35  30.1 

-40.23 
40.92 
41.59 

15  48.48 
15  48.63 
15  48.78 

66.35 
66.26 
66.18 

5  50.15 
5  44.26 
5  37.76 

0.232 
0.258 
0.283 

Wed. 
Thur. 
Frid. 

7 
8 
9 

9  10  19.14 
9  14    7.97 
9  17  56.21 

9.547 
9.522 

9.498 

16  18  44.0 
16     1  42.3 
15  44  25.1 

-42.25 
42.90 
43.54 

15  48.93 
15  49.09 
15  49.25 

66.09 
66.01 
65.92 

5  30.65 
5  22.94 
5  14.64 

0.308 
0.333 
0.357 

Sat. 

SUN. 

Mon. 

10 
11 
12 

9  21  43.85 
9  25  30.92 
9  29  17.43 

9.474 
9.450 
9.427 

15  26  52.8 
15    9     5.6 
14  51     4.0 

-44.16 
44.77 
45.37 

15  49.42 
15  49.58 
15  49.75 

65.84 
65.76 
65.68 

5     5.76 
4  56.30 
4  46.28 

0.381 
0.405 
0.428 

Ill 

13 
14 
15 

9  33    3.39 
9  36  48.81 
9  40  33.71 

9.404 
9.382 
9.36] 

14  32  48.2 
14  14  18.5 
13  55  35.2 

-45,96 
46.53 
47.09 

15  49.92 
15  50.09 
15  50.26 

65.60 
65.52 
65.44 

4  35.72 
4  24.62 
4  12.99 

0.451 
0.473 
0.494 

Frid. 

Sat. 

SUN. 

16 
17 

18 

9  44  18  10 
9  48     1.99 
9  51  45.39 

9.:540 
9.320 
9.299 

13  36  38.5 
13  17  28.8 
12  58    6.4 

-47.64 
48.17 
48.69 

15  50.44 
15  50.62 
15  50.81 

65.36 
65.28 
65.21 

4    0.85 

3  48.22 
3  35.11 

0.515 
0.535 
0.556 

19 
20 
21 

9  55  28.31 

9  59  10.77 

10    2  52.78 

9279 
9.260 
9.242 

12  38  31.6 
12  18  44.7 
11  58  45.9 

-49.20 
49.70 
50.19 

15  50.99 
15  51.18 
15  51.37 

65.14 
65.07 
65.00 

3  21.52 
3     7.46 
2  52.95 

0.576 
0.595 
0.613 

Thur. 

Frid. 

Sat. 

22 
23 
24 

10    6  34.34 
10  10  15.47 
10  13  56.18 

9.223 
9.205 
9.188 

11  38  35.7 
11   18  14.4 
10  57  42.3 

-50.66 
61.12 
51.56 

15  51.57 
15  51.77 
15  51.98 

64.94 
64.87 
64.81 

2  38.00 
2  22.62 
2     6.82 

0.631 
0.649 
0.666 

SUN. 

Mon. 

Tues. 

25 
26 
27 

10  17  36.49 
10  21   16.40 
10  24  55.92 

9.171 
9.155 
9.139 

10  36  59.6 

10  16     6.8 

9  55     4.1 

-51.99 
52.41 
52.81 

15  52.19 
15  52.30 
15  52.52 

64.75 
64.69 
64.63 

1  5061 
1  34.01 
1   17.02 

0.683 
0.099 
0.715 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 

28 
29 
30 
31 

32 

10  28  35.06 
10  32  13  83 
10  35  52.26 
10  39  30.35 

10  43     8.10 

9.123 
9.108 
9.094 
9.080 

9.067 

9  33  52.0 
9  12  30.7 
8  51     0.7 
8  29  22.2 

N.  8    7  35.6 

-63.20 
53.57 
53.93 
54  27 

-54.60 

15  52.84 
15  53  06 
15  53.29 
15  53.52 

15  53.76 

64.58 
64.53 
64.48 
64.43 

64.39 

0  59.66 
0  41.94 
0  23.86 
0     5.43 

0.731 
0.746 
0.760 
0.774 

0.787 

0  13.32 

Ko«.-Th 

e  mean  time  of  sen 

r  paasing  may  be  found  by  s 

ubtraoting  0>.18  from  th 

e  sidereal  time 

». 

Th 

0  sign  —  prefixed 

to  the  ho 

Uoatea  that  north  decUx 

•easing. 

1 

_        . . 

_  _    — 
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AT  GEEBirWIOH  MBAlf  NOON. 

t 

1 
1 

1 
1 

THJfl  SUN'S 

Bqnattonof 

Time. 

to  be 
Subtracted 

ftom 

Diftldr 
IHonr. 

Sidereal 

Time. 

or    * 

Right  Ascension 

of 

Mean  Sun. 

Xpttnat 
Bight  Aaoenilon. 

DifCfor 
IHonr. 

Appurant 
DecUiuttloD. 

DiiCfbr 
IHoar. 

Added  to 
Mean  Time. 

Thur. 

1 

h     m      * 
8  47  12.36 

a 
9.702 

N.  17  55  18.4 

-38.09 

m       8 

6    4.10 

s 
0.154 

h      m       s 

8  41     8.26 

Frid. 

2 

8  51     4.89 

9.676 

17  39  55.4 

38.82 

6    0.07 

0.180 

8  45    4.82 

Sftt. 

3 

8  54  56.80 

9.650 

17  24  15.2 

39.53 

5  55.43 

0J206 

8  49     1.37 

SUN. 

4 

8  58  48.09 

9.624 

17     8  18.0 

-40.23 

5  50.17 

0.232 

8  52  57.92 

Mod. 

5 

9    2  38.76 

9.598 

16  52    4.2 

40.92 

5  44.28 

0.258 

8  56  54.48 

Tues. 

6 

9    6  28.81 

9.573 

16  35  34.0 

41.59 

5  37.78 

0.283 

9    0  51.03 

Wed. 

7 

9  10  18.26 

9.548 

16  18  47.9 

-42.25 

5  30.68 

0.308 

9     4  47.58 

Thur. 

8 

9  14    7.11 

9.58:} 

16     1  46.1 

42.90 

5  22.97 

0.333 

9     8  44.14 

Prid. 

9 

9  17  55.37 

9.499 

15  44  28.9 

43.54 

5  14.67 

0.357 

9  12  40.70 

Sat. 

10 

9  21  43.04 

9.475 

15  26  56.5 

-44.16 

5    5.79 

0.381 

9  16  37.25 

sew. 

11 

9  25  30.14 

9.451 

15    9     9.3 

44.77 

4  56.33 

0.405 

9  20  33.81 

Mon. 

12 

9  29  16.68 

9.428 

14  51     7.6 

45.37 

4  46.31 

0.428 

9  24  30.37 

Tues. 

13 

9  33    2.67 

9.405 

14  32  51.7 

-45.96 

4  35.75 

0.451 

9  28  26.92 

Wed. 

14 

9  36  48.12 

9.383 

14  14  21.9 

46.53 

4  24.65 

0.473 

9  32  23.47 

Thur. 

15 

9  40  33.05 

9.362 

13  55  38.5 

47.09 

4  13.02 

0.494 

9  36  20.03 

Frid. 

16 

9  44  17.47 

9.341 

13  36  41.7 

-47.64 

4    0.88 

0.515 

9  40  16.59 

Sat 

17 

9  48     1.39 

9.321 

13  17  31.9 

48.18 

3  48.25 

0.535 

9  44  13.14 

SUN. 

18 

9  51  44.83 

9.300 

12  58    9.4 

48.70 

3  35.14 

0.556 

9  48    9.69 

Mod. 

19 

9  55  27.79 

9.280 

12  38  34.4 

-49.21 

3  21.55 

0.576 

9  52    6.24 

Tues. 

20 

9  59  10.29 

9.261 

12  18  47.3 

49.71 

3    7.49 

0.595 

9  56    2.80 

Wed. 

21 

10    2  52.34 

9.243 

11  58  48.4 

50.20 

2  52.98 

0.613 

9  59  59.36  ^ 

Thur. 

22 

10    6  33.94 

9.225 

11  38  38.0 

-60.67 

2  38.03 

0.631 

10    3  55.91 

Frid. 

23 

10  10  15.11 

9.207 

11  18  16.5 

51.13 

2  22.64 

0.649 

10    7  52.47 

Sat 

24 

10  13  55.86 

9.190 

10  57  44.2 

51.57 

2    6.84 

0.666 

10  11  49.02 

SUN. 

25 

10  17  36.21 

9.173 

.10  37     1.3 

-52.00 

1  50.63 

0.683 

10  15  45.58 

Mon. 

26 

10  21  16.16 

9.157 

10  16    8.2 

52.42 

1  34.03 

0.699 

10  19  42.13 

Tues. 

27 

10  24  55.72 

9.141 

9  55    5.3 

52.82 

1  17.04 

0.715 

10  23  38,68 

Wed. 

26 

10  28  34.90 

9.125 

9  33  52.9 

-53.21 

0  59.67 

0.731 

10  27  35.23 

Thur. 

29 

10  32  13.72 

9.110 

9  12  31.4 

63.58 

0  41.94 

0.746 

10  31  31.78 

Frid. 

30 

10  35  52.20 

9.096 

8  51     1.1 

53.94 

0  28.86 

0.760 

10  35  28.34 

Sat. 
SUN. 

31 
32 

10  39  30.33 
10  43    8.13 

9.082 
9.069 

8  29  22.3 
N.    8    7  35.4 

64.28 
-54.61 

0    5.43 

0.774 
0.787 

10  39  24.90 
10  43  21.45 

0  13.32 

N-OtB.- 

-The 
The 

M9i 

sign  —  prefixed  to  t 
leereoalng. 

iannoonn 
he  hourly 

my  be  aasamed  the  same  as  thi 
change  of  declination  Indicate! 

It  for  apparent  o 
that  north  decl 

oon. 
nations 

Diff.  for  1  Hour, 
+  9-.8565. 
(Table  m.) 
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Ill 


AT  GREENWICH  MEAN  NOON. 

. 

i 

THE  SUN'S 

1 

1 

1 
"S 

1 

TBUB  LONGITUDB. 

Difi:  for 
IHonr. 

LA.TITTTDB. 

Logsritbm 

of  the 

BAdins  Vector 

of  the 

Earth. 

I>iff.for 
1  Hovr. 

Meui  Time 

of 

SidoMlVoon. 

X 

V 

1 

2 
3 

213 
214 
215 

129  22'    LO 

130  19  28.1 

131  16  55.8 

21  47:6 
19  14.5 
16  42.1 

143!6I 
143.64 
143.67 

+  0.30 
0.29 
0.25 

0.0063386 
0.0062765 
0.0062123 

-25.4 
26.3 
27.1 

b      m       • 

15  16  21.21 
15  12  25.30 
15    8  29.39 

4 
& 
6 

216 
217 
218 

132  14  24.2 

133  11  53.3 

134  9  23.2 

14  10.3 

11  39.2 

9    9.0 

143.70 
143.73 
143.76 

+  0.18 
+  0.09 
-  0.02 

0.0061462 
0.0060784 
0.0060090 

-27.9 
28.6 
29.2 

15    4  33.48 
15    0  37.57 
14  56  41.66 

7 
8 
9 

219 
220 
221 

135  6  53.9 

136  4  25.5 

137  1  58.1 

6  39.6 
4  11.1 
1  43.5 

143.79 
143.83 
143.87 

-0.15 
0.28 
041 

0.0059382 
0.0058662 
0.0057929 

-29.8 
30.3 
30.8 

14  52  45.76 
14  48  49.85 
14  44  53.94 

10 
11 
12 

222 
223 
224 

137  59  31.7 

138  57     6.4 

139  54  42.2 

59  16.9 
56  51.5 
54  27.3 

143.93 
143.97 
144.02 

-0.53 
0.63 
0.72 

0.0057184 
0.0056428 
0.0055662 

-31.3 
31.7 
32.1 

14  40  58.03 
14  37     2.11 
14  33     6.20 

13 
14 
15 

225 
226 
227 

140  52  19.4 

141  49  58.0 

142  47  38.0 

52    4.3 
49  42.7 
47  22.6 

144.08 
144.14 
144.20 

-0.79 
0.83 
0.84 

0.0054886 
0.0054100 
0.0053303 

-32.6 
33.0 
33.5 

14  29  10.29 
14  25  14.38 
14  21   18.47 

16 
17 
18 

228 
229 
230 

143  45  19.6 

144  43    2.7 

145  40  47.4 

45     4.1 
42  47.1 
40  31.7 

144.26 
144.33 
144.40 

-0.81 
0.76 
0.68 

0.0052495 
0.0051674 
0.0050839 

-34.0 
34.5 
.35.1 

14  17  22.56 
14  13  26.65 
14    9  30.75 

19 
20 
21 

231 
232 
233 

146  38  33.8 

147  36  21.9 

148  34  11.7 

38  17.9 
36     5.9 
33  55.6 

144.47 
144.54 
144.61 

-  0.57 
0.45 
0.32 

0.0049989 
0.0049125 
0.0048245 

-35.7 
36.3 
37.0 

14     5  34.85 
14     1  38.94 
13  57  43.03 

22 
23 
24 

234 
235 
236 

149  32    3.3 

150  29  56,5 

151  27  51.4 

31  47.1 
29  40.2 
27  35.0 

144.68 
144.75 
144.82 

-0.19 
-0.06 
+  0.06 

0.0047347 
0.0046429 
0.0045493 

-37.8 
38.6 
39.4 

13  53  47.12 
13  49  51.21 
13  45  55.30 

25 
26 

27 

237 
238 
239 

152  25  47.9 

153  23  46.0 

154  21  45.6 

25  31.4 
23  29.4 
21  28.9 

144.89 
144.95 
145.02 

-f  0.16 
0.25 
0.31 

0.0044539 
0.0043565 
0.0042572 

-40.2 
40.9 
41.7 

13  41  59.39 
13  38     3.49 
13  34    7.59 

28 
29 
30 
31 

240 
241 
242 
243 

155  19  46.8 

156  17  49.5 

157  15  53.7 

158  13  59.3 

19  30.0 
17  32.6 
15  36.7 
13  42.2 

145.08 
145.15 
145.21 
145.27 

+  0.34 
0.34 
0.31 
0.25 

0.0041560 
0.0040530 
0.0039484 
0.0038423 

-42.5 
43.2 

43.9 
44.5 

13  30  11.68 
13  26  15.77 
13  22  19.86 
13  18  23.95 

82 

244 

159  12    6.4 

11  49.2 

145.33 

+  0.16 

0.0037347 

-45.1 

13  14  28.04 

Jlow 

the 

numben  in  column 
mean  equinox  of  Jm 

X  correspond 
nnuy  (H.O. 

to  the  in 

le  eqnlnoz  of  the  date;  in  oolw 

an  A',  to 

Din:  for  1  Honr, 
—  9-.8296. 
(Table  n.) 
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GBEBlfrWIGH  MEAN  TIME. 

THR  MOON'S 

1 

1 

rnnfTDTAirvneB. 

nttRrroiprAT.  ^/i^at-T-ax. 

UPPXB  TlLUreiT. 

▲OB. 

KOOB. 

Midnight. 

KOOD. 

DUr.  for 
IHoor. 

liidnighl. 

Dlft  for 
1  Hoar. 

Heridiftnof 
Onenwioh. 

Dim  for 
IHoar. 

Voon. 

1 

2 
3 

15  26"8 
15  36.6 
15  47.0 

15  3i:6 
15  41.7 
15  52.4 

56'  34.7 
57  10.4 
57  48.6 

It 

+1.43 
1.55 
1.64 

56'  52!2 

57  29:2 

58  8.4 

u 

+1.49 
1.60 
1.66 

h      m 

3  38.5 

4  24.3 

5  11.5 

1.89 
1.93 
3.01 

d 

4.5 
5.5 
6.5 

4 

5 
6 

15  57.8 

16  8.4 
16  18.2 

16    3.2 
16  13.5 
16  22.4 

58  28.3 

59  7.5 
59  43.3 

•1-1.66 
1.59 
1.37 

58  48.1 

59  26.0 
59  58.8 

+1.64 
1.50 
1.81 

6     1.2 

6  54.2 

7  51.1 

8.14 
8.89 
3.46 

7.5 
8.5 
9.5 

7 
8 
9 

16  26.1 
16  31.1 
16  32.3 

16  29.0 
16  32.2 
16  31.4 

60  12.2 
60  30.6 
60  35.2 

+1.01 
+0.60 
-0.13 

60  22.9 
60  34.8 
60  31.8 

+0.77 
+0.80 
-0.45 

8  51.7 

9  54.5 
10  57.3 

8.50 
3.64 
3.58 

10.5 
11.5 
12.5 

10 
11 
12 

16  29.7 
16  22.3 
16  11.8 

16  26  4 
16  17.4 
16    5.5 

60  24.5 
59  58.5 
59  19.7 

-0.77 
1.37 
1.82 

60  13.3 
59  40.5 
58  56.6 

-1.09 
1.68 
8.00 

11  57.9 

12  54.9 

13  47.9 

3.45 
8.89 
3.13 

13.5 
14.5 
15.5 

13 
14 
15 

15  58.7 
15  44.6 
15  30.4 

15  51.7 
15  37.4 
15  23.7 

58  31.9 
57  39.8 
56  47.8 

-8.11 
8.19 
2.10 

58    6.1 
57  13.5 
56  23.1 

-8.17 
8.17 
8.00 

14  37.5 

15  24.4 

16  9.7 

8.00 
1.91 

1.87 

16.6 
17.6 
18.5 

16 
17 
18 

15  17.3 
15    6.2 
14  57.4 

15  11.5 
15     1.5 
14  54.0 

55  59.8 
55  18.8 
54  46.6 

-1.87 
1.53 
/.15 

55  38.3 
55     1.5 
54  34i2 

-1.71 
1.35 
0.93 

16  54.4 

17  39.3 

18  25.0 

1.86 
1.88 
1.93 

19.5 
20.5 
21.5 

19 
20 
21 

14  51.3 
14  48.0 
14  47.3 

14  49.3 
14  47.3 
14  47.9 

54  24.3 
54  12.0 
54    9.4 

-^.72 
-0.31 
+0.09 

54  16.9 
54    9.5 
54  11.5 

-0.58 
-0.11 
+0.87 

19  11.9 

20  0.0 
20  49.0 

1.96 
3.03 
8.06 

22.6 
23.5 
24.5 

22 
23 
24 

14  49.0 
14  52.8 
14  58.2 

14  50.7 

14  55.3 

15  1.5 

54  15.7 
54  29.6 
54  49.7 

+0.44 
0.78 
0.95 

54  21.8 

54  39.0 

55  1.6 

•M).58 
0.84 
1.04 

21  38.5 

22  27.8 

23  16.4 

8.06 
8.04 
8.00 

25.5 
26.5 
27.5 

25 
26 
27 

15    5.0 
15  12.5 
15  20.5 

15    8.7 
15  16.5 
15  24.6 

55  14.4 

55  42.2 

56  11.6 

+1.11 
1.80 
1.85 

55  28.0 

55  56.8 

56  26.6 

+1.16 
1.83 
1.86 

6 
0    3.9 
0  50.5 

1.96 
1.93 

28.5 

29.5 

0.9 

28 
29 
30 
31 

15  28.7 
15  36.8 
15  44.6 
15  52.2 

15  32.8 
15  40.7 
15  48.5 
15  55.8 

56  41.6 

57  11.2 

57  40.1 

58  7.9 

+1.86 
1.88 
1.19 
1.13 

56  56.5 

57  25.8 

57  54.2 

58  21.2 

+1.84 
1.81 
1.16 
1.10 

1  36.5 

2  22.6 

3  9.6 
3  58.3 

1.91 
1.93 
1.99 
S.08 

1.9 
2.9 
3.9 
4.9 

82 

15  59.3 

16    2.7 

58  34.1 

+1.06 

58  46.5 

+1.01 

4  49.7 

9.31 

5.9 

_     1 

132 


AUGUST,    1889. 


V. 


GBBBNWIOH  MBAIT  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

DiAfor 
IHinuto. 

DUE  for 
1  Minute. 

Hour. 

BiglitA80«]iaion. 

Dittfor 
iHinute. 

Difffor 
iMiniito. 

TH 

URSDi 

lY    1. 

SATUBDAY  3. 

0 

h     m     B 

12  12  57,81 

1.9M8 

N.  4  11  39'.5 

19.419 

0 

U    HI      ■ 
13  50  28.19 

a 
9.0906 

S.  6    0  1&3 

19.719 

1 

12  14  57.63 

1.9973 

3  59  13.9 

19.440 

1 

13  52  33.73 

9.0949 

6  12  58.5 

19.694 

2 

12  16  57.49 

1.9979 

3  46  46.7 

19.467 

2 

13  54  39.49 

9.0978 

6  25  39.6 

19.674 

3 

12  18  57.38 

1.9986 

3  34  17.9 

19.493 

3 

13  56  45.47 

9.1015 

6  38  19.4 

19.653 

4 

12  20  57.31 

1.9999 

3  21  47.6 

19.519 

4 

13  58  51.67 

9.1059 

6  50  57.9 

19.631 

5 

12  22  57.28 

1.9999 

3    9  15.7 

19.544 

5 

14    0  58.09 

9.1080 

7    3  35.1 

19.607 

6 

12  24  57.30 

9.0007 

2  56  42.3 

19.568 

6 

14    3    4.74 

9.1198 

7  16  10.8 

19.589 

7 

12  26  57.37 

9.0016 

2  44    7.5 

19.591 

7 

14    5  11.63 

9.1168 

7  28  45.0 

19.557 

8 

12  28  57.49 

9.0094 

2  31  31.4 

19.6  J  9 

8 

14    7  18.76 

9.1909 

7  41  17.7 

19.&31 

9 

12  30  57.66 

9.0033 

2  18  54.0 

19.633 

9 

14    9  26.14 

9.1950 

7  53  48.7 

19.503 

10 

12  32  57.89 

9.0044 

2    6  15.4 

19.653 

JO 

14  11  33.76 

9.1991 

8    6  18.0 

19.473 

11 

12  34  58.19 

9U)05» 

1  53  35.6 

19.673 

11 

14  13  41.63 

9.1339 

8  18  45.5 

19.449 

12 

12  36  58.55 

9.0066 

I  40  54.6 

19.699 

12 

14  15  49.75 

9.1375 

8  31  11.1 

19.411 

13 

12  38  58.98 

9.9078 

1  28  12.5 

19.710 

13 

14  17  58.13 

9.1419 

8  43  34.8 

19.378 

H 

12  40  59.49 

9.0091 

1  15  29.4 

19.796 

14 

14  20    6.78 

9.1463 

8  55  56.5 

19.344 

15 

12  43    0.07 

9.0104 

1    2  45.4 

19.741 

15 

14  22  15.69 

9.1507 

9    8  16.1 

19.309 

16 

12  45    0.74 

9.0118 

0  50    0.5 

19.756 

16 

14  24  24.87 

9.1559 

9  20  3;3.6 

19.979 

17 

12  47     1.49 

9.0139 

0  37  14.7 

19.771 

17 

14  26  34.32 

9.1598 

9  32  48.8 

19.934 

18 

12  49    2.33 

9.0147 

0  24  28.0 

19.784 

18 

14  28  44.05 

9.1645 

9  45     1.7 

19.196 

19 

12  51    3.26 

9.0163 

N.  0  11  40.6 

19.796 

19 

14  30  54.06 

9.1699 

9  57  12.3 

19.156 

20 

12  53    4.29 

9.0180 

S.  0     1     7.5 

19.807 

20 

14  33    4.36 

9.1740 

10    9  20.4 

19.113 

21 

12  55    5.42 

9.0197 

0  13  5fi2 

19.817 

21 

14  35  14.94 

9.1788 

10  21  25.9 

19.070 

22 

12  57    6.65 

9.0914 

0  26  45.5 

19.896 

22 

14  37  25.81 

9.1837 

10  33  28.8 

19.096 

23 

12  59    7.99 
F 

9.0933 

KIDAl 

S.  0  39  35.3 
f  2. 

19.833 

23 

14  39  36.98 

S1 

9.1886 

raDA- 

S.10  45  29.0 
Y  4. 

11.981 

0 

13     1    9.45 

9.0959 

S.  0  52  25.5 

19.840 

0 

14  41  48.44 

9.1935 

S.IO  57  26.5 

114»4 

1 

13    3  11.02 

9.0979 

1     5  16.1 

19UM7 

1 

14  44    0.20 

9.1966 

11     9  21.1 

11.888 

2 

13    5  12.71 

9.0999 

1  18    7.1 

19.853 

2 

14  46  12.27 

9.9037 

11  21  12.8 

11.837 

3 

13    7  14.52 

9.0319 

I  30  58.5 

19.858 

3 

14  48  24.65 

9.9069 

11  as    1.5 

11.786 

4 

13    9  16.46 

9.0334 

1  43  50.1 

19^1 

4 

14  .50  37.34 

9.9141 

11  44  47.1 

11.733 

5 

13  11  18.5.3 

9.0357 

1  56  41.8 

19.883 

5 

14  52  50.34 

9.9193 

11  56  29.5 

11.679 

6 

13  13  20.74 

9.0380 

2    9  33.6 

19.864 

6 

14  55    3.66 

9.9946 

12    8    S,ii 

11.694 

7 

13  15  23.09 

9.0403 

2  22  25.5 

19.865 

7 

14  57  17.30 

9.9300 

12  19  44.4 

11.568 

8 

13  17  2.5.58 

9.0497 

2  35  17.4 

19.864 

8 

14  59  31.26 

9.9354 

12  31  16.8 

11.511 

9 

13  19  28.22 

9.0459 

2  48    9.2 

19.869 

9 

15     1  45.55 

9.9409 

12  42  45.7 

11.459 

10 

13  21  31.01 

9.0478 

3     1    0.9 

19.860 

10 

15    4    0.17 

9J8464 

12  54  11.0 

11.391 

11 

13  23  33.96 

9.0504 

3  13  52.4 

19.857 

11 

15    6  15.12 

9.9519 

13    5  32.6 

11.399 

12 

13  25  37.06 

9.0531 

3  26  43.7 

19.853 

12 

15    8  30.40 

9.9575 

13  16  50.5 

11.967 

13 

13  27  40.33 

9.0559 

3  39  34.7 

19.847 

13 

15  10  46.02 

9.9639 

13  28    4.6 

11J909 

14 

13  29  43.77 

9.0587 

3  52  25.3 

19.839 

14 

15  13     1.98 

9.9688 

13  39  14.7 

11.135 

15 

13  31  47.37 

9.0615 

4    5  15.4 

19.831 

15 

15  15  18.28 

9.9746 

13  50  20.8 

11.067   ] 

16 

13  33  51.15 

9.0645 

4  18    5.0 

19.899 

16 

15  17  34.93 

9.9804 

14     1  22.8 

10.998  1 

17 

13  35  55.11 

9.0675 

4  30  54.1 

19.619 

17 

15  19  51.93 

9.9869 

14  12  20.6 

10.998  1 

18 

13  37  59.25 

9.0706 

4  43  42.5 

19.801 

18 

15  22    9.27 

9.S»30 

14  23  14.2 

10.857   1 

19 

13  40    3.58 

9.0737 

4  56  30.2 

19.789 

19 

15  24  26.97 

9.9979 

14  34    3.4 

10.783 

20 

13  42    8.10 

9.0770 

5    9  17.2 

19.777 

20 

15  26  45.02 

9.3038 

14  44  48.2 

10.708 

21 

13  44  12.82 

9.0803 

5  22    3.4 

19.763 

21 

15  29    3.42 

9.3097 

14  55  28.4 

10.639 

22 

13  46  17.74 

9.0837 

5  34  48.7 

19.747 

22 

15  31  22.18 

9.3157 

15    G    4.0 

10.554 

23 

13  48  22.86 

9.0871 

5  47  33.0 

19.730 

23 

15  33  41.30 

9.^17 

15  16  34.9 

10.475 

[24 

13  50  28.19 

94)906 

S.  6    0  16.3 

19.719 

24 

15  36    0.78 

9.3977 

S.lo27     1.0 

10.394 

VL 
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obee:nwioh  mean  time. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AMcnsion. 

DUE  for 
llCiniito. 

DooUnation. 

Diftfor 
IHlnate. 

Hour. 

Dittfor 
1  Minute. 

DeoUnatioD. 

DliTfor 
IMinuU. 

M< 

ONDA 

Y  5. 

WEDNESDAY  7. 

0 

h    m     8 
15  36    0.78 

9.3977 

S.15  27    LO 

10^.304 

0 

h    m     s 
17  34  41.28 

8 

9.6063 

S.21  44  20.1 

4.770 

1 

15  38  20.62 

9J337 

15  37  22.2 

10.319 

1 

17  37  17.73 

9.6098 

21  49     1.8 

4.610 

2 

15  40  40.83 

9.3898 

15  47  38.4 

10jn8 

2 

17  39  54.45 

9.6149 

21  53  34.4 

4.467 

3 

15  43    1.40 

9.34S0 

15  57  49.5 

10.143 

3 

17  42  31.43 

9UI184 

21  57  57.9 

4.315 

4 

15  45  22.34 

9.3581 

16    7  55.5 

10i»6 

4 

17  45    8.66 

9.6995 

22    2  12.2 

4.169 

5 

15  47  43.65 

9.3689 

16  17  56Ji 

0JW7 

5 

17  47  46.13 

9UH66 

22    6  17.3 

4.007 

6 

15  50    5.32 

9.3644 

16  27  51.6 

9.678 

6 

17  50  23.84 

9.6304 

22  10  13.0 

3.860 

7 

15  52  27.37 

9.3706 

16  37  41.6 

0.787 

7 

17  53    1.78 

9.6343 

22  13  59.3 

3.603 

8 

15  54  49.79 

9J767 

16  47  26.0 

9.603 

8 

17  55  39.96 

9.6389 

22  17  36.2 

3.636 

9 

15  57  12.57 

9.3898 

16  57    4.8 

0.509 

9 

17  58  18.36 

93418 

22  21    3.7 

3.378 

10 

15  59  35.72 

9.38B0 

17    6  37.9 

9.603 

10 

18    0  56.97 

.    9.6459 

22  24  21.6 

3ill8 

11 

16    1  59J25 

9.3999 

17  16    5.2 

0.406 

11 

18    3  35.78 

9.6485 

22  27  29.9 

3.068 

12 

16    4  23.15 

9.4014 

17  25  26.6 

9.307 

12 

18    6  14.79 

9.6617 

22  30  28.6 

9.807 

13 

16    6  47.42 

9.4076 

17  34  42.0 

9.907 

13 

18    8  53.99 

9.6648 

22  33  17.6 

9.736 

14 

16    9  12.06 

9.4138 

17  43  51.4 

9.105 

14 

18  11  33.37 

9UB78 

22  35  56.8 

9.579 

15 

16  11  37.06 

9.4901 

17  52  54.6 

9.009 

15 

18  14  12.93 

9.6607 

22  38  26.2 

9.408 

16 

16  14    2.47 

9.4969 

18    1  51.6 

8.897 

16 

18  16  52.65 

9.6633 

22  40  45.8 

9.945 

17 

16  16  2a23 

9.4394 

18  10  42.2 

8.790 

17 

18  19  32.53 

9.6669 

22  42  55.6 

9.081 

18 

16  18  54.36 

9.4386 

18  19  26.4 

8.689 

18 

18  22  12.56 

9.6683 

22  44  55.5 

1.915 

19 

16  21  20.86 

9.4447 

18  28    4.1 

8.579 

19 

18  24  52.73 

9.6706 

22  46  45.4 

1.740 

20 

16  23  47.73 

9.4S09 

18  36  35.1 

8.461 

20 

18  27  33.04 

9Jr796 

22  48  25.4 

1.683 

21 

16  26  14.97 

9.4571 

18  44  59.4 

&»18 

21 

18  30  13.47 

9.6748 

22  49  55.4 

1.416 

22 

16  28  42.58 

9.4639 

18  53  16.9 

8.934 

22 

18  32  54.02 

9.6767 

22  51  15.3 

1.949 

23 

16  31  10.55 
TC 

9.4609 

FESDA 

S.19    1  27.5 
Y  6. 

8.118 

23 

18  35  34.68 
TH 

9.6784 

UESD. 

S.22  52  25.2 
iY  8. 

1.061 

0 

16  33  38.88 

9.4753 

8.19    9  31.1 

8.001 

0 

18  38  15.43 

9Un90 

S.22  53  25.0 

0.919 

1 

16  36    7.58 

9.4813 

19  17  27.6 

7.8« 

1 

18  40  56.27 

9.6814 

22  54  14.7 

0.744 

2 

16  38  36.64 

9.4879 

19  25  17.0 

7.763 

2 

18  43  37.20 

94W98 

22  54  54.3 

0.575 

3 

16  41    6.05 

9.4939 

19  32  59.2 

7.649 

3 

18  46  18.21 

9.6840 

22  55  23.7 

0.406 

4 

16  43  35.82 

9.4099 

19  40  34.0 

7.518 

4 

18  48  59,28 

9.6849 

22  55  43.0 

0.937 

5 

16  46    5.95 

9.505J 

19  48    1.4 

7,394 

5 

18  51  40.40 

9.6857 

22  55  52.1 

-0.067 

6 

16  48  36.43 

9.5109 

19  55  21.3 

7.968 

6 

18  54  21.57 

9.6865 

22  55  51.1 

-»- 0.109 

7 

16  51    7.26 

9.5166 

20   2  a^.6 

7.141 

7 

18  57    2.78 

9.6871 

22  55  39.9 

0.979 

8 

16  53  38.43 

9.5994 

20    9  38.2 

7.019 

8 

18  59  44.02 

9.6874 

22  55  18.5 

0.449 

9 

16  56    9.95 

9.5981 

20  16  35.0 

6.889 

9 

19    2  25.27 

9.6876 

22  54  4a9 

0.619 

10 

16  58  41.81 

9.6337 

20  23  24.0 

6.751 

10 

19    5    6.53 

9.6877 

22  54    5.1 

0.789 

11 

17     1  14.00 

9.5393 

20  30    5.1 

6.617 

11 

19    7  47.79 

9.6877 

22  53  13.1 

0.959 

12 

17    3  46.53 

9.5449 

20  36  38.1 

6.489 

12 

19  10  2J).05 

9.6875 

22  52  10.9 

1.199    ! 

13 

17    6  19.39 

9.5503 

20  43    3.0 

6.347 

13 

19  13  10.29 

9.6871 

22  50  58.5 

1.991    < 

14 

17    8  52.57 

9.5557 

20  49  19.7 

6.910 

14 

19  15  51.50 

9.6865 

22  49  36.0 

1.460 

15 

17  11  26.07 

9.5610 

20  55  28.2 

6.079 

15 

19  18  32.67 

9.6858 

22  48    3.3 

1.699 

16 

17  13  59.89 

9.5669 

21     1  28.3 

5.939 

16 

19  21  13.80 

9.6861 

22  46  20.5 

1.798 

17 

17  16  34.02 

9.5714 

21     7  20.0 

5.799 

17 

19  23  54.88 

9.6849 

22  44  27.5 

1.967 

18 

17  19    8.46 

9.5766 

21  13    3.3 

5.650 

18 

19  26  35.90 

9.6830 

22  42  24.4 

9.136 

19 

17  21  43.20 

9.5815 

21  18  38.0 

5.506 

19 

19  29  16.84 

9.U817 

22  40  11.2 

9.303 

20 

17  24  18.24 

9.6865 

21  24    4.0 

5.361 

20 

19  31  57.70 

9.6803 

22  37  48.0 

9.471 

21 

17  26  53.58 

9.5913 

21  29  21.3 

5.915 

21 

19  34  38.48 

9.6788 

22  35  14.7 

9.638 

22 

17  29  29.20 

9.5960 

21  34  29.8 

5.067 

22 

.    19  37  19.16 

9.6771 

22  32  31.4 

9.804 

23 

17  32    5.10 

9.6007 

21  39  29.4 

4.019 

23 

1    19  :^J  59.73 

1      9.6759 

22  29  38.2 

9.970 

24 

17  34  41.28 

9.6053 

S.21  44  20.1 

4.770 

24 

'    19  42  40.19 

1      9.6739 

S.22  26  35.0 

3.136 
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GBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

BIglitAMeiiaioii. 

Diftfor 
IMiimte. 

Dittfor 
iHinatA 

Hour. 

BicbtAMMnaioii. 

Dlfllfor 
IMinate. 

BiiEfor 
iMinato. 

P 

BIDA^ 

Z  9. 

SUNDAY  11. 

h    m     B 

s 

o        .       /. 

„ 

h     m     8 

8 

O          /          If 

// 

0 

19  42  40.19 

9.8739 

S.22  26  35.0 

3.136 

0 

21  46  27.19 

9.4511 

S.17    4  13.3 

9.787 

1 

19  45  20.52 

9.8711 

22  23  21.9 

3.301 

1 

21  48  54.07 

9.4449 

16  54  23.0 

9.880 

2 

19  48    0.72 

9i{688 

22  19  58.9 

3.466 

2 

21  51  20.58 

9.4387 

16  44  26.6 

0.989 

3 

19  50  40.78 

9.8664 

22  16  26.0 

3.630 

3 

21  53  46.71 

9.4394 

16  34  24.3 

10.068 

4 

19  53  20.69 

9.6638 

22  12  4:^.3 

3.799 

4 

21  56  12.47 

9.4909 

16  24  16.1 

10.185 

5 

19  56    0.44 

9.66J9 

22    8  50.9 

3.953 

5 

21  58  37.85 

9.4199 

16  14    2.1 

10.980 

6 

19  58  40.03 

9.6683 

22    4  48.9 

4.114 

6 

22    1     2.86 

9.4137 

16    3  42.5 

10.373 

7 

20    1  19.44 

9.6653 

22    0  37.2 

4.976 

7 

22    3  27.49 

9.4074 

15  53  17.3 

10.466 

8 

20    3  58.67 

9.6693 

21  56  15.8 

4.436 

8 

22    5  51.75 

9.4019 

15  42  46.6 

10.556 

9 

20    6  37.72 

9.6499 

21  51  44.9 

4.594 

9 

22    8  15.63 

9.3949 

15  32  10.6 

10.644 

10 

20    9  16.57 

9.0468 

21  47    4.5 

4.759 

10 

22  10  39.14 

9J38en 

15  21  29.3 

10.739 

11 

20  11  55.22 

9.6493 

21  42  14.6 

4.900 

11 

22  13    2.27 

9.3894 

15  10  42.8 

10.817 

12 

20  14  33.65 

9.6387 

21  37  15.4 

5.064 

12 

22  15  25.02 

9.3761 

14  59  51.3 

10.900 

13 

20  17  11.86 

9.63S0 

21  32    6.9 

5.910 

13 

22  17  47.40 

9.3698 

14  48  54.8 

10.989 

14 

20  19  49.85 

90019 

21  26  49.1 

5.373 

14 

22  20    9.40 

9.3636 

14  37  53.5 

11.061 

15 

20  22  27.61 

9.0B73 

21  21  22.1 

5.596 

15 

22  22  31.03 

9.3573 

14  26  47.5 

11.139 

16 

20  25    5.13 

UJBtm 

21  15  46.0 

6j6n 

16 

22  24  52.28 

9.3511 

14  15  36.8 

11.216 

17 

20  27  42.40 

9.6191 

21  10    0.8 

6.897 

17 

22  27  18.16 

9.3440 

14    4  21.6 

11.990 

18 

20  30  19.42 

9.6148 

21    4    6.7 

6.976 

18 

22  29  33.67 

9.3387 

13  53    2.0 

11.363 

19 

20  32  56.16 

9.6106 

20  58    3.7 

6.194 

19 

22  31  53.81 

9.3396 

13  41  38.0 

11.435 

20 

20  35  32.68 

9.6060 

20  51  51.8 

6.971 

20 

22  34  13.58 

9.3964 

13  30    9.8 

11.504 

21 

20  38    8.90 

9.6014 

20  45  31.1 

6.417 

21 

22  36  32.97 

9.3909 

13  18  37.5 

11.579 

22 

20  40  44.a5 

9.6068 

20  39    1.8 

6.560 

22 

22  38  52.00 

9.3149 

13    7     1.1 

11.639 

23 

20  43  20.52 
SAG 

9.5091 

S.20  32  23.9 
lY  10. 

6.703 

23 

22  41  10.67 
M( 

9.3081 

)NDA^ 

S.12  55  20.8 
L^  12. 

11.704 

0 

20  45  55.90 

9JW79 

S.20  25  37.4 

6.845 

0 

22  43  28.97 

9.3090 

S.12  43  36.6 

11.767 

1 

20  48  30.98 

9.5883 

20  18  42.5 

6.985 

1 

22  45  46.91 

9.9060 

12  31  48.7 

11.898 

2 

20  51     5.77 

9.5773 

20  11  39.2 

7.193 

2 

22  48    4.49 

9.9900 

12  19  57.2 

11.888 

3 

20  53  40.26 

9.5799 

20    4  27.7 

7.960 

3 

22  50  21.71 

9.9841 

12    8    2.2 

11.946 

4 

20  56  14.44 

9.5670 

19  57    8.0 

7.397 

4 

22  52  38.58 

9.9789 

11  56    3.7 

19.009 

5 

20  58  48.30 

9.5617 

19  49  40.1 

7J»» 

5 

22  54  55.09 

2.9793 

11  44     1.9 

19.057 

6 

21     1  21.84 

9.5563 

19  42    4.2 

7.664 

6 

22  57  11J25 

9.9664 

11  31  56.9 

19.110 

7 

21    3  55.06 

9.5500 

19  34  20.4 

7.795 

7 

22  59  27.06 

9.9606 

11  19  48.7 

19.169 

8 

21     6  27.95 

9.5454 

19  26  28.8 

7.995 

8 

23     1  42.53 

9.9549 

11     7  37.5 

19.912 

9 

21    9    0.51 

9.5390 

19  18  29.4 

8.054 

9 

23    3  57.65 

9.9491 

10  55  23.3 

12.260 

10 

21  11  32.74 

9.5344 

19  10  22.3 

8.181 

10 

2J3    6  12.42 

9.2434 

10  43    6.3 

12.307 

11 

21  14    4.64 

9.S988 

19    2    7.7 

8.306 

11 

23    8  26.86 

9.9378 

10  30  46.5 

12.353 

12 

21  16  36.20 

&5931 

18  53  45.6 

8.430 

12 

23  10  40.96 

2.2399 

10  18  24.0 

12.397 

13 

21  19    7.41 

9J>173 

18  45  16.1 

8.559 

13 

23  12  54.72 

2.9966 

10    5  58.9 

19.438 

14 

21  21  38.27 

9.5114 

18  36  39.4 

8.679 

14 

23  15    8.15 

9.9311 

9  53  31.4 

19.478 

15 

21  24    8.78 

9.5056 

18  27  55.5 

8.791 

15 

23  17  21.26 

2.2157 

9  41     1.5 

12.518 

16 

21  26  38.94 

9.4907 

18  19    4.5 

8.008 

16 

23  19  34.04 

2.2103 

9  28  29.3 

12.556 

17 

21  29    8.74 

9.4937 

18  10    6.5 

9.094 

17 

23  21  46.50 

2.2049 

9  15  54.8 

12.592 

18 

21  31  38.18 

9.4877 

18     1     1.6 

9.138 

18 

23  2:3  .58.6.3 

2.1996 

9    3  18.2 

12.697 

19 

21  34     7.26 

9.4817 

17  51  49.9 

9.951 

19 

23  26  10.45 

9.1943 

8  50  39.6 

19U160 

20 

21  36  35.98 

9.4756 

17  42  31.5 

0.361 

20 

23  28  21.95 

9.1891 

8  37  59.0 

19.699 

21 

21  39    4.33 

9.4695 

17  a3    6.6 

0.469 

21 

23  30  33.14 

9.1839 

8  25  16.6 

12.721 

22 

21  41  32.32 

S.4634 

17  23  35.2 

9.577 

22 

23  32  44.02 

2.1788 

8  12  32.5 

12.750 

23 

21  43  59.94 

9.4579 

17  13  57.4 

9.683 

23 

23  34  54.60 

9.1738 

7  59  46.6 

12.778 

24 

21  46  27.19 

9.4511 

S.17    4  13.3 

9.787 

24 

23  37    4.88 

9.1688 

S.  7  46  59.1 

19.804 

yni. 
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GRBBI^WIOH  MEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAaoeiiBion. 

Dlfffbr 
lliiiiate. 

Declination. 

DifCfor 
1  Minnie. 

Honr. 

Bight  Afloension. 

Dlttfor 
1  Minnte. 

DeoUnfttion. 

Dlff.for 
1  Idinntt). 

TD 

B8DA 

Y  13. 

THURSDAY  15. 

h    m     s 

B 

1              O         1         II 

^^ 

h     m     8 

8 

O  '       /          // 

// 

0 

23  37    4.88 

9.1088 

S.  7  46  59.1 

19.804 

0 

1   16  34.98 

9.0014 

N.  2  as  40.4 

19.631 

1 

23  39  14.86 

9.1639 

7  34  10.1 

19.898 

1 

1   18  35.01 

1.9995 

2  46  17.4 

1S.609  ^ 

3 

23  41  24.55 

9.1500 

7  21  19.7 

19.859 

2 

1  20  34.92 

1.9976 

2  58  52.7 

19.57J   ' 

3 

23  43  33.94 

9.1549 

7    8  27.9 

19.873 

3 

1  22  34.72 

1.9957 

3  11  26.2 

19JM9 

4 

23  45  43.05 

9.1494 

6  55  34.9 

19.893 

4 

1  24  34.41 

1.9940 

3  23  57.8 

19.611 

5 

23  47  51.87 
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LUNAR  DISTANCES. 

9 

OS 

Name  and  DireotioD 

Noon. 

P.L. 
of 

Tflh. 

P.L. 
of 

Vlh. 

P.  L. 

of 

YX^- 

P.L. 
of 

t 

of  Object. 

Diff. 

Dlff. 

Diff. 

Diff. 

1 

StN 

W, 

5J|    7  11 

3016 

53  37    4 

3005 

55    7  11 

3903 

55  37  32 

9863 

Antares 

E. 

67  32    4 

9f791 

65  55  52 

9713 

64  19  29 

9704 

62  42  54 

9095 

Jupiter 

E. 

87  59  57 

9655 

86  22  17 

9645 

84  44  23 

3635 

83    6  16 

9095 

2 

Sun 

W. 

64  12  49 

3994 

65  44  37 

9919 

^  16  40 

3901 

68  48  58 

3888 

Antares 

E. 

54  36  58 

9660 

52  59  11 

9649 

51  21  13 

9634 

49  43    4 

3685 

Jupiter 

E. 

74  52    9 

2579 

73  12  36 

9561 

71  32  48 

8551 

69  52  45 

8540 

a  AquilsB 

E. 

101    4    3 

3988 

99  39  30 

3965 

98  14  37 

3947 

96  49  24 

3831 

3 

Sun 

W. 

76  34  28 

9896 

78    8  22 

9813 

79  42  33 

9800 

81  17    1 

2787 

Antai'es 

E. 

41  29  36 

9589 

39  50  26 

9584 

38  11    9 

3579 

36  31  45 

3575 

JUPITEB 

E. 

61  28  36 

9489 

59  46  58 

9470 

58    5    3 

9458 

56  22  51 

9447 

a  AqiiiicB 

E. 

89  38  54 

3164 

88  12    2 

3154 

86  44  58 

3144 

85  17  42 

3135 

4 

Sun 

W. 

89  13  37 

9799 

90  49  48 

9708 

92  26  17 

3895 

94    3    3 

3688 

Spica 

W. 

20  15    1 

9687 

21  51  58 

3634 

23  30    7 

8590 

25    9  16 

3563 

Jupiter 

E. 

47  47  41 

3387 

46    3  48 

9375 

44  19  37 

3363 

42  35    9 

3350 

oc  Aquilee 

E. 

77  59    7 

3107 

76  31    6 

3105 

75    3    3 

3106 

73  34  59 

3105^ 

5 

Sun 

W. 

102  11  17 

9618 

103  49  48 

9605 

105  28  36 

9593 

107    7  41 

9580 

Spica 

W. 

33  36  15 

9416 

35  19  27 

9396 

37    3    9 

9375 

38  47  19 

9357 

E. 

33  48  28 

9991 

32    2  16 

9981 

30  15  48 

9960 

28  29    3 

9956 

a  AquilsB 

E. 

66  15  35 

3136 

64  48    9 

3148 

63  20  58 

3164 

61  54    6 

3189 

Fomulhaut 

E. 

97  47  32 

9506 

96    627 

9499 

94  25    3 

9480 

92  43  21 

9467 

6 

Sun 

W. 

115  27  16 

9599 

117    7  59 

3511 

118  48  57 

9500 

120  30  10 

9490 

Spica 

W. 

47  34  24 

9978 

49  20  56 

9964 

51     7  49 

9951 

52  55     1 

9939 

ocAquilsa 

E. 

54  46  31 

3398 

53  22  52 

3379 

52    0    3 

3491 

50  38  10 

3478 

Fomalhaut 

E. 

84  10  48 

9415 

82  27  34 

9405 

80  44    7 

3398 

79    0  29 

3390 

a  Pegasi 

E. 

100  38  46 

9633 

99    036 

9618 

97  22    6 

9604 

95  43  17 

9589 

7 

Sun 

W. 

128  59  39 

9445 

130  42  10 

9487 

132  24  52 

9430 

134    7  44 

9493 

Spica 

W. 

61  55  21 

9184 

63  44  12 

9175 

65  33  17 

9167 

67  22  35 

9159 

a  Aqiiil» 

E. 

44    7  20 

3896 

42  53  56 

4018 

41  42  34 

4157 

40  33  27 

4315 

Fomalhaut 

E. 

70  20    2 

9366 

68  35  38 

9364 

66  51   11 

9369 

65    6  42 

8363 

a  Pegasi 

E. 

87  25  26 

9546 

85  45  17 

9540 

84    4  59 

9535 

82  24  35 

9539 

8 

Spica 

W. 

76  31  47 

9198 

78  22    4 

9194 

80  12  27 

3130 

82    2  .56 

9116 

Antares 

W. 

30  56    2 

9997 

32  43  50 

9909 

34  32    4 

3105 

36  20  39 

8183 

Fomalhaut 

E. 

56  25    5 

3386 

.54  41  10 

9396 

52  57  29 

9408 

51  14    6 

9493 

a  Pegasi 

E. 

74    2     1 

3535 

72  21  37 

9541 

70  41  21 

9548 

69    1  14 

8557 

9 

Spica 

W. 

91  16  13 

9111 

93    6  55 

9119 

94  57  36 

9114 

96  48  14 

9116 

Antares 

W. 

45  27  15 

9147 

47  17    2 

9144 

49    6  54 

9141 

50  56  50 

9141 

Jupiter 

W. 

24  48  35 

9067 

26  40  25 

9068 

28  32  14 

9069 

30  24     1 

9071 

Fomalhaut 

E. 

42  43  45 

9543 

41    3  32 

9581 

39  24  11 

3694 

37  45  48 

9673 

a  Pegasi 

E. 

60  44  41 

9634 

59    6  32 

9656 

57  28  53 

9689 

55  51  49 

9711 

10 

Antares 

W. 

60    6  24 

9149 

61  56    8 

9154 

63  45  45 

3159 

65  35  15 

9164 

Jupiter 

W. 

39  41  52 

9090 

41  33    6 

3096 

43  24  11 

3103 

45  15    6 

9109 

a  Arietis 

E. 

88    8  53 

9946 

86  21  34 

9953 

84  34  25 

3960 

82  47  27 

9968 

Aldebaran 

E. 

119  23  55 

9107 

117  33    7 

9113 

115  42  28 

9119 

113  51  58 

9196 

XIV. 
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GRBBNWIOH  MBAIT  TIME. 

hVNAR  DI8TAHCBB. 

1 

NameukdDinotion 
of  Objeot. 

Midnight. 

P.L. 

of 

Diff. 

xyiu 

P.L. 

of 
Diff. 

xvnp>- 

P.L. 

of 
Difll 

XXPi- 

P.L. 

of 

Diff. 

1 

Snif 

W. 

SS    8'    6 

8971 

59  38'5§ 

9060 

61    95^' 

9048 

62  4l'  16 

9036 

Aiitares 

E. 

61    6    7 

9686 

59  29    8 

9676 

57  51  56 

.9668 

56  14  33 

9650 

Jupiter 

E. 

81  27  55 

9615 

79  49  20 

9604 

78  10  31 

9583 

76  31  27 

9583 

2 

Son 

W. 

70  21  32 

9876 

71  54  22 

9863 

73  27  28 

9851 

75    0  50 

9838 

Antares 

E. 

48    4  43 

9617 

46  26  11 

9610 

44  47  29 

9609 

43    8  37 

9506 

Jupiter 

£. 

68  12  27 

9598 

66  31  53 

9517 

64  51    4 

9505 

63    9  58 

9404 

a  Aquil» 

E. 

95  23  52 

3916 

93  58    2 

3909 

92  31  55 

3188 

91    5  32 

3176 

8 

Sun 

W. 

82  51  46 

sni 

84  26  48 

9761 

86    2    7 

9748 

87  37  43 

9735 

Antares 

E. 

34  52  16 

9573 

33  12  44 

9579 

31  33  11 

9573 

29  53  39 

9577 

Jupiter 

E. 

54  40  23 

9435 

52  57  38 

9493 

51  14  36 

9411 

49  31  17 

9390 

a  AquilcB 

E. 

83  50  15 

3198 

82  22  39 

3191 

80  54  55 

3115 

79  27    4 

3110 

4 

Sun 

W. 

95  40    7 

9660 

97  17  28 

9656 

98  55    7 

9643 

100  33    3 

9630 

Spica 

W. 

26  49  16 

9590 

28  30    2 

9480 

30  11  30 

9463 

31  53  35 

9438 

Jupiter 

E. 

40  50  23 

9339 

39    5  20 

9397 

37  20    0 

9315 

35  34  23 

9303 

aAquiliB 

E. 

72    6  56 

3108 

70  38  56 

3119 

69  11     1 

3118 

67  43  13 

3196 

5 

Sun 

W. 

108  47    3 

9560 

110  26  41 

9556 

112    6  36 

9544 

113  46  48 

9533 

Spica 

W. 

40  31  55 

9339 

42  16  57 

9393 

44    2  23 

9307 

45  48  13 

9999 

Jupiter 

E. 

26  42    2 

9947 

24  54  45 

9937 

23    7  12 

9996 

21  19  23 

9916 

a  AquilsB 

E. 

60  27  35 

3904 

59    1  30 

3989 

57  35  55 

3958 

56  10  54 

3990 

Fomalhaut 

E. 

91    1  22 

9456 

89  19    6 

9445 

87  36  35 

9434 

85  53  49 

9494 

6 

Sun 

W. 

122  11  37 

9480 

123  53  18 

9471 

125  35  12 

9409 

127  17  19 

9453 

Spica 

W. 

54  42  31 

9997 

56  30  19 

9915 

58  18  24 

9904 

60    6  45 

9104 

a  AquilsB 

E. 

49  17  21 

3549 

47  57  43 

3614 

46  39  24 

3686 

45  22  33 

3790 

F'omalhaut 

E. 

77  16  40 

9384 

75  32  42 

9376 

73  48  35 

9373 

72    4  21 

9360 

aPegaai 

E. 

94    4  11 

9580 

92  24  49 

9570 

90  45  13 

9561 

89    5  25 

9553 

7 

Sun 

W. 

135  50  46 

9417 

137  33  56 

9419 

139  17  14 

9407 

141     0  39 

9403 

Spica 

W. 

69  12    4 

9151 

71     1  45 

9144 

72  51  37 

9138 

74  41  38 

9133 

oAquiliB 

E. 

39  26  48 

4494 

38  22  51 

4709 

37  21  53 

4041 

36  24  11 

5918 

Fomulhaut 

E. 

63  22  14 

9364 

61  37  48 

9367 

59  53  26 

9379 

58    9  11 

9378 

a  Pegasi 

E. 

80  44    6 

9530 

79    3  35 

9599 

77  23    2 

9530 

75  42  30 

2539 

8 

Spica 

W. 

83  53  30 

9114 

85  44    8 

9119 

87  34  49 

9111 

89  25  31 

9111 

Antares 

W. 

38    932 

9179 

39  58  41 

9164 

41  48    3 

9157 

43  37  35 

9159 

Fomalhaut 

E. 

49  31    4 

9440 

47  48  26 

9460 

46    6  17 

9485 

44  24  42 

9519 

1  aPegaBi 

E. 

67  21  20 

9568 

65  41  41 

9580 

64    2  19 

9506 

62  23  18 

9613 

9 

Spica 

W. 

98  38  49 

9110 

100  29  19 

9193 

102  19  43 

9198 

104  10    0 

9139 

Antares 

W. 

52  46  47 

9141 

54  36  44 

9141 

56  26  40 

9143 

58  16  34 

9145 

Jupiter 

W. 

32  15  45 

9073 

34    7  26 

9077 

35  59    1 

9061 

37  50  30 

90d5 

Fomalhaut . 

E. 

36    8  32 

9731 

34  32  33 

9799 

32  58    4 

9879 

31  25  18 

9979 

ot  Pegasi 

E. 

54  15  24 

9744 

52  39  42 

9781 

51    4  49 

9893 

49  30  51 

9869 

10 

Antares 

W. 

67  24  37 

9170 

69  13  49 

9178 

71    2  49 

9186 

72  51  37 

9195 

Jupiter 

W. 

47    5  51 

9117 

48  56  24 

9196 

50  46  43 

9135 

52  36  49 

9144 

a  Arietis 

E. 

81    0  41 

9978 

79  14    9 

9987 

77  27  51 

9998 

75  41  49 

9311 

Aldebaran 

E. 

112    1  39 

9134 

110  11  32 

9149 

108  21  37 

9151 

106  31  56 

9161 
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GBBENWIOH  MEAN  TIHB. 

LUNAB  DISTAKCRa 

5^ 

of  Ol^eot. 

Noon. 

P.L. 

of 
Diif. 

llfh. 

P.L. 

of 
Biff. 

Vlh. 

P.L. 

of 

DiA 

IXb. 

P.L. 
of 

11 

Antares 

W. 

74  40  12 

9904 

76  28'33 

9914 

78  16  39 

9996 

eS  i^ 

«86 

Jupiter 

W. 

54  26  41 

9154 

56  16  18 

9165 

58    5  38 

9176 

59  54  41 

9188 

a  AquilsB 
a  ArietiB 

w. 

39  24  28 

4367 

40  30  19 

4915 

41  38  31 

4081 

42  48  51 

3864 

E. 

73  56    5 

9394 

72  10  40 

9337 

70  25  35 

9359 

68  40  51 

8368 

AhJebaraii 

E. 

104  42  29 

9170 

102  53  17 

9181 

101    4  21 

9199 

99  15  41 

9904 

12 

Antares 

W. 

88  59  14 

9901 

90  45  12 

9315 

92  30  50 

9330 

94  16    6 

9345 

Jupiter 

W. 

68  55  21 

9953 

70  42  29 

9968 

72  29  16 

9963 

74  15  41 

9906 

a  Aquilie 

W. 

49    5  32 

3567 

50  24  42 

3516 

51  44  48 

3471 

53    5  44 

3439 

a  ArietiB 

E. 

60    3  21 

9469 

58  21  14 

9484 

56  39  38 

9507 

54  58  35 

9539 

Aldebaran 

E. 

9Q  16  59 

9900 

88  30  14 

9983 

86  43  50 

9908 

84  57  48 

S3I3 

13 

Jupiter 

W. 

83    2    3 

9378 

84  46    9 

9305 

86  29  51 

9419 

88  13    8 

9490 

o  AquilcB 

W. 

59  59  30 

3311 

61  23  29 

3997 

62  47  44 

3987 

64  12  11 

9979 

a  Arietis 

E. 

46  42  25 

9677 

45    5  14 

9711 

43  28  49 

9748 

41  53  13 

9788 

Aldebamn 

E. 

76  13  17 

9304 

74  29  33 

9410 

72  46  13 

9497 

71    3  17 

9445 

Vehus 

E. 

106  17  19 

9753 

104  41  49 

9779 

103    6  44 

9790 

101  32    3 

9800 

14 

Jupiter 

W. 

96  43  27 

9517 

98  24  17 

9534 

100    4  43 

9559 

101  44  44 

9560 

a  Aquii» 

W. 

71  15  48 

3973 

72  40  31 

89n 

74    5    9 

3983 

75  29  40 

3960 

Fomalhaut 

W. 

35  48  20 

3133 

37  15  50 

3105 

38  43  54 

3082 

40  12  25 

3066 

Aldebaran 

E. 

62  34  48 

9533 

60  54  20 

9551 

59  14  17 

9568 

57  M  38 

9585 

Venus 

E. 

93  44  47 

9905 

92  12  34 

9994 

90  40  45 

9043 

89    9  21 

9969 

Sun 

E. 

136  13  26 

9809 

134  40  19 

9881 

133    7  36 

9900 

131  35  17 

9019 

15 

Fomalhaut 

W. 

47  38  47 

3099 

49    8  24 

3099 

50  38    1 

3030 

52    7  37 

3039 

a  Pegasi 

W. 

35  56  41 

4074 

37    7    8 

3987 

:^  19    0 

3014 

39  32    6 

3850 

Aldebaran 

E. 

49  22  26 

9674 

47  45  11 

9601 

46    8  19 

9708 

44  31  50 

9795 

Vewus 

E. 

81  38  20 

3058 

80    9  19 

3076 

78  40  40 

3005 

77  12  24 

3113 

Pollux 

E. 

93  36  20 

9687 

91  59  23 

9704 

90  22  49 

9791 

88  46  37 

9738 

Sun 

E. 

123  59  29 

3000 

122  29  27 

3097 

120  59  48 

3046 

1 19  30  :^ 

3064 

16 

Focnalhaut 

W. 

59  34  29 

3058 

61     3  30 

3065 

62  32  22 

3079 

64     1     6 

3070 

a  Pegasi 

W. 

45  51  29 

3636 

47    9  24 

3609 

48  27  49 

3586 

49  46  39 

3565 

Aldebaran 

E. 

36  35    0 

9608 

35    0  43 

9834 

33  26  46 

9840 

31  53  10 

9856 

Venus 

E. 

69  5()  28 

3900 

68  30  19 

3217 

67    4  30 

3934 

65  39     1 

3940 

Pollux 

E. 

80  50  58 

9817 

79  16  52 

9839 

77  43    6 

9847 

76    9  39 

9861 

Sun 

E. 

112    9  29 

3148 

1 10  42  18 

3164 

109  15  26 

3179 

107  48  52 

3104 

17 

Fomalhaut 

W. 

71  2-2  18 

3191 

72  50    2 

3199 

74  17  m 

3138 

75  44  59 

3147 

n  PegaHi 

W. 

56  25  24 

3500 

57  45  48 

3493 

59    6  20 

3486 

60  27    0 

3480   1 

Venus 

E. 

58  36    3 

33S3 

57  12  18 

3337 

55  48  49 

3350 

54  25  35 

3369 

Pollux 

E. 

6S  26  56 

9930 

m  55  15 

9949 

65  23  50 

9954 

63  52  40 

9966 

1  Mars 

E. 

82  45  43 

3138 

81   18  19 

3150 

79  51  10 

3163 

78  24  16 

3174 

1  Sun 

E. 

100  40  30 

3966 

99  15  39 

3980 

97  51     4 

3993 

96  26  44 

3304 

18 

Fomalhaut 

W. 

82  59  26 

3187 

84  25  51 

3194 

85  52    7 

3909 

87  18  14 

3900 

a  Pegasi 

W. 

67  11  31 

3465 

68  32  34 

3464 

69  53  38 

3464 

71   14  42 

3463 

Venus 

E. 

47  32  51 

3419 

46  10  56 

3428 

44  49  11 

3438 

43  27  37 

3446 

Pollux 

E. 

56  20  26 

3091 

54  50  39 

3030 

53  21     4 

3040 

51  51  41 

3040 

Mars 

E. 

71   13    7 

3997 

69  47  30 

3936 

68  22    3 

3944 

66  56  46 

3953 

Sun 

E. 

89  28  23 

3350 

88    5  20 

3368 

86  42  27 

3378 

85  19  45 

3386 
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OSEENWIOH  MBAN  TIMB. 

LUNAB  DISTANCES. 

i 

NameuidDireotion 
ofOfaJeet. 

Midnight. 

P.L. 

of 

Diff. 

xvi>. 

P.L. 

of 

DifL 

xvnih- 

P.L. 
of 
Dift 

XXP>. 

P.L. 
of 
Dlff. 

11 

Antares 

W. 

815li    a 

9M7 

83  39'20 

9960 

85  26  ig 

9974 

87  12  56 

9987 

W. 

61  43  27 

«00 

63  31  55 

9919 

65  20    4 

9996 

67    7  53 

9940 

a  AquiliB 
a  Anetis 

w. 

44    1    6 

3869 

45  15    4 

3773 

46  30  34 

3685 

47  47  26 

3696 

E. 

66  56  30 

S386 

65  12  34 

9403 

63  29    3 

9491 

61  45  58 

9441 

Aldebaran 

E. 

97  27  19 

«16 

95  39  16 

9999 

93  51  31 

9941 

92    4    5 

9955 

12 

Antaies 

W. 

96    1    0 

9361 

97  45  31 

9377 

99  29  39 

9394 

101  13  23 

9410 

W. 

76    1  43 

9313 

77  47  23 

9399 

79  32  40 

9346 

81  17  33 

9369 

a  Aquilae 

W. 

54  27  24 

3389 

55  49  42 

3371 

57  12  32 

3346 

58  35  50 

3397 

aArietis 

£. 

53  18    6 

9S68 

51  38  13 

9585 

49  58  57 

9613 

48  20  20 

9644 

Aldebaran 

E. 

83  12    8 

3398 

81  26  50 

9344 

79  41  55 

9361 

77  57  24 

9378 

13 

Jupiter 

W. 

89  56    1 

9447 

91  38  29 

9464 

93  20  33 

9489 

95    2  12 

9499 

a  AquiliB 
a  Anetis 

W. 

65  36  47 

3974 

67     1  29 

3970 

68  26  15 

3970 

69  51    2 

3970 

E. 

40  18  29 

9830 

38  44  40 

9876 

37  11  51 

9997 

35  40    6 

9961 

Aldebaran 

E. 

69  20  46 

9469 

67  38  40 

9480 

65  56  58 

9497 

64  15  41 

9515 

Vehus 

E. 

99  57  47 

9898 

98  23  55 

^847 

96  50  28 

9866 

95  17  25 

9885 

14 

JUPITKR 

W. 

103  24  21 

9588 

105    3  33 

9605 

106  42  21 

9699 

108  20  46 

9639 

a  AquilsB 

W. 

76  54    4 

3997 

78  18  19 

3306 

79  42  23 

3317 

81     6  15 

3398 

Fomalhaut 

W. 

41  41  17 

3059 

43  10  25 

3043 

44  39  45 

3036 

46    9  13 

3031 

Aldebaran 

E. 

55  55  23 

9604 

54  16  a3 

9691 

52  38    7 

9639 

51     0    5 

9656 

Vsifus 

E. 

87  38  21 

9981 

86    7  45 

3001 

84  37  33 

3090 

83    7  45 

3039 

Sun 

£. 

130    3  22 

9937 

128  31  50 

9954 

127    0  40 

9973 

125  29  53 

9991 

15 

Fomalhaut 

W. 

53  37  10 

3035 

55    6  39 

3040 

56  36    2 

3045 

58    5  19 

3051 

a  Pegasi 
Aldebaran 

W. 

40  46  17 

3793 

42    1  26 

3746 

43  17  25 

3704 

44  34    8 

3668 

E. 

42  55  44 

9749 

41  20    0 

9759 

39  44  38 

9775 

38    9  38 

9799 

Venus 

B. 

75  44  30 

3131 

74  16  58 

3148 

72  49  47 

3166 

71  22  57 

3183 

Pollux 

E. 

87  10  47 

9754 

85  35  19 

9770 

84    0  12 

9785 

82  25  25 

9801 

Sun 

E. 

118    1  38 

3081 

116  33    5 

3097 

115    4  52 

3114 

113  37    0 

3139 

16 

Fomalhaut 

W. 

65  29  41 

3087 

66  58    6 

3096 

68  26  20 

3105 

69  54  24 

3113 

a  Pegasi 
Aldebaran 

W. 

51     5  51 

3548 

52  25  22 

35J4 

53  45    9 

3591 

55    5  10 

3509 

E. 

30  19  55 

9879 

28  47     0 

2e«7 

27  14  24 

9909 

25  42    8 

9919 

Venus 

E. 

(;4  13  50 

3965 

62  48  57 

3380 

61  24  22 

3994 

60    0    4 

3309 

Pollux 

E. 

74  36  30 

9876 

73    3  40 

9890 

71  31     8 

9903 

69  58  53 

9917 

Sun 

E. 

106  22  36 

3910 

104  56  39 

3995 

103  31     0 

3939 

102    5  37 

3953 

17 

Fomalhaut 

W. 

77  12  12 

3155 

78  39  15 

3163 

80    6    8 

3171 

81  32  52 

3179 

a  Pegasi 

W. 

61  47  46 

3476 

«}    8  37 

3479 

64  29  32 

3470 

65  50  30 

3467 

Venus 

E. 

53    2  35 

3374 

51  39  49 

3386 

50  17  17 

3398 

48  54  58 

3408 

Pollux 

E. 

64  21  45 

9978 

60  51     5 

9989 

59  20  39 

3000 

57  50  26 

3010 

Mars 

E. 

76  57  36 

3166 

75  31   10 

3197 

74     4  57 

3907 

72  38  5(> 

3917 

Sun 

E. 

95    2  37 

3316 

93  38  44 

3338 

92  15    5 

3338 

90  51  38 

3349 

18 

Fomalhaut 

W. 

88  44  13 

3915 

90  10    4 

3999 

91  35  47 

3930 

93     1  21 

3236 

a  Pegasi 

W. 

72  35  47 

3463 

73  56  53 

3463 

75  17  58 

3463 

76  39    3 

3464 

Venus 

E. 

42    6  13 

3454 

40  44  58 

3463 

:^)  2:}  52 

3471 

38    2  55 

347H 

Pollux 

E. 

50  22  29 

3057 

48  53  27 

3066 

47  24  36 

3074 

45  55  55 

3082 

Mars 

E. 

65  31  ;5S) 

3960 

64     6  41 

3967 

62  41  51 

3974 

61   17    9 

3281 

Sun 

E. 

83  57  12 

3393 

82  34  48 

1      3401 

1 

81   12  33 

3408 

79  50  26 

3415 
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OBBENWIOH  MEAN  TIME. 

LUNAB  DISTANOBB. 

19 

NuneradDireotioD 
of  Ol^eot. 

Noon. 

P.L. 

of 
Diff. 

mh. 

P.L. 
of 

Diff. 

Vlb- 

P.L. 

of 

Dili. 

IX>' 

P.L. 

of 

DMt 

Fomalhaut 

W. 

94  26'  47 

3949 

95  52    6 

3947 

97  17  19 

3953 

98  42  25 

3968 

a  Pegasi 

W. 

78    0    7 

3465 

79  21  10 

3466 

80  42  13 

3406 

82    3  15 

3468 

ot  Arietis 

w. 

34  23  37 

3513 

35  43  47 

3484 

37    4  29 

3460 

38  25  38 

3438 

Ve5U8 

E. 

36  42    6 

3484 

35  21  24 

3490 

34    0  49 

3496 

32  40  20 

3500 

Pollux 

E. 

44  27  24 

3090 

42  59    2 

3008 

41  30  50 

8105 

40    2  46 

3119 

Mars 

E. 

59  52  35 

3986 

58  28    7 

3901 

57    3  45 

3996 

55  39  29 

3300 

StrN 

E. 

78  28  26 

3491 

77    6  33 

3496 

75  44  46 

3431 

74  23    5 

3436 

20 

Fomalhaut 

W. 

105  46  23 

3984 

107  10  53 

3988 

108  35  18 

3994 

109  59  37 

3998 

a  Pegasi 
a  Arietis 

W. 

88  48    7 

3479 

90    9    2 

3474 

91  29  55 

3475 

92  50  47 

3477 

W. 

45  16  47 

3358 

46  39  52 

3345 

48    3  12 

3333 

49  26  45 

3399 

Venus 

E. 

25  59    9 

3591 

24  39    8 

3594 

23  19  10 

3596 

21  59  15 

3690 

Pollux 

E. 

32  44  38 

3148 

31  17  27 

3157 

29  50  26 

3165 

28  23  35 

3175 

Mars 

E. 

48  39    8 

3313 

47  15  12 

3315 

45  51  18 

3316 

44  27  25 

3317 

Suw 

E. 

67  35  44 

3451 

66  14  25 

3453 

64  53    8 

3454 

63  31  53 

3464 

21 

n  Arietis 

W. 

56  27  30 

3975 

57  52  11 

3965 

59  17    3 

3957 

60  42    5 

3948 

Aldebaran 

W. 

23  58  28 

3095 

25  26  44 

3001 

26  55    5 

3086 

28  23  32 

3061 

Mars 

E. 

37  28    1 

3313 

36    4    4 

3311 

34  40    5 

3308 

33  16    3 

9906 

Suif 

E. 

56  45  38 

3458 

55  24  20 

3451 

54    3    1 

3448 

52  41  39 

9446 

22 

a  Arietis 

W. 

67  49  41 

3906 

69  15  41 

3109 

70  41  51 

3191 

72    8  11 

9183 

Aldebaran 

W. 

35  47  19 

3065 

37  16  24 

3049 

38  45  36 

3043 

40  14  56 

3037 

Sun 

E. 

45  54    3 

3430 

44  32  20 

9496 

43  10  32 

9491 

41  48  39 

9416 

23 

<x  Arietis 

W. 

79  22  16 

3143 

80  49  34 

3133 

82  17    3 

3196 

83  44  42 

9117 

Aldebaran 

W. 

47  43  32 

3003 

49  13  41 

9995 

50  44    0 

9968 

52  14  28 

9961 

8UN 

E. 

34  57  53 

'3309 

33  35  27 

3386 

32  12  55 

3389 

30  50  18 

9378 

24 

a  Arietis 

W. 

91     5  27 

3078 

92  34    6 

3068 

94    2  55 

3060 

95  31  54 

9069 

Aldebaran 

W. 

59  49  15 

9939 

61  20  44 

9931 

62  52  24 

9099 

64  24  15 

9919 

Venus 

W. 

17  26    8 

3386 

18  48  41 

3373 

20  11  28 

3361 

21  34  29 

3349 

SCTN 

E. 

23  56    2 

3361 

22  33    1 

3361 

21  10    0 

3364 

19  47    2 

3367 

28 

Sl'n 

W. 

23  19  55 

3044 

24  49  13 

3096 

26  18  53 

3010 

27  48  53 

9996 

Anlnres 

E. 

70  37  50 

9681 

69    0  45 

9673 

67  23  29 

9666 

65  46    3 

9658 

Jupiter 

E. 

90  17  56 

9646 

88  40    3 

9638 

87    1  59 

9689 

85  23  43 

9690 

29 

Sun 

W. 

35  23    2 

9935 

36  54  37 

9994 

38  26  26 

9913 

39  58  28 

9900 

Antares 

E. 

57  36  25 

9693 

55  58     1 

9617 

54  19  29 

9611 

52  40  49 

9605 

Jupiter 

E. 

77    9  30 

9579 

75  30    6 

9570 

73  50  30 

9569 

72  10  43 

9554 

or  Aqiiilfe 

E. 

103  44    3 

3981 

102  19  29 

3964 

100  54  35 

3947 

99  29  22 

3939 

30 

Sun 

W. 

47  41  55 

9653 

49  15  14 

9844 

50  48  45 

9835 

52  22  27 

9896 

Antares 

E. 

44  25  41 

9583 

42  46  22 

9580 

41     6  59 

9577 

39  27  33 

9575 

Jupiter 

E. 

63  49    3 

9515 

62    8  10 

9507 

60  27    7 

9499 

58  45  53 

9499 

a  Aquilie 

E. 

92  19  20 

3175 

90  52  41 

3167 

89  25  52 

3159 

87  58  54 

3153 

31 

Sun 

W. 

60  13  5.3 

9789 

61  48  44 

9774 

63  23  46 

9765 

64  59    0 

9757 

Spica 

W. 

17  20    3 

9813 

18  54  14 

9747 

20  29  52 

9693 

22    6  41 

9650 

Jupiter 

E 

50  17    4 

9456 

48  34  47 

9447 

46  52  19 

9440 

45    9  41 

9433 

a  Aquilie 

E. 

80  42  35 

3138 

79  15  11 

3138 

77  47  47 

3140 

76  20  26 

3143 

xvm. 
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OBBBlirWIOH  MEAir  TIMB. 

LUNAB  DISTANCES. 

KMneand  DinoUon 
ofOlileet. 

Midnight. 

P.L. 

of 

DUr. 

XVh. 

P.L. 

of 

Diir. 

xvnih. 

P.L. 

of 

Dur. 

XXTo. 

P.L. 
of 
IMff 

19 

Fomalhaut 

W. 

100    725 

3904 

10132^19 

3970 

10jf57    6 

3975 

104  2147 

3970 

aPeffasi 
aAnetis 

W. 

83  24  15 

3409 

84  45  14 

8400 

86    6  13 

3470 

87  27  11 

3471 

w. 

39  47  12 

3418 

41     9    8 

8401 

42  31  23 

8385 

43  53  57 

3371 

VXHUB 

£. 

31  19  56 

3506 

29  59  37 

3000 

28  39  23 

8614 

27  19  14 

3517 

PoUux 

E. 

38  34  51 

3119 

37    7    5 

8190 

35  39  27 

8133 

34  11  58 

3141 

Mars 

E. 

54  15  17 

3303 

52  51    9 

3306 

51  27    5 

3310 

50    3    5 

3313 

Sun 

£. 

73    1  29 

3439 

71  39  57 

3443 

70  18  29 

3446 

68  57    5 

3440 

20 

Fomalbaut 

W. 

111  23  51 

330S 

112  48    0 

3307 

114  12    3 

3319 

115  36    1 

3316 

aPeffasi 
aAnetiB 

W. 

94  11  37 

3478 

95  32  26 

3480 

96  53  13 

3481 

98  13  58 

3483 

W. 

50  50  31 

3319 

52  14  29 

3309 

53  38  38 

8909 

55    2  59 

3983 

Ymavs 

E. 

20  39  23 

3639 

It)  19  34 

3635 

17  59  48 

3537 

16  40    5 

3641 

Pollux 

E. 

26  56  56 

3180 

25  30  30 

3108 

24    4  19 

3913 

22  38  25 

3931 

Maes 

E. 

43    333 

3317 

41  39  41 

3317 

40  15  49 

3316 

38  51  56 

3314 

SCTN 

E. 

62  10  38 

3455 

60  49  24 

3455 

59  28  10 

3454 

58    6  55 

3453 

21 

a  ArietiB 

W. 

62    7  17 

3940 

63  32  39 

3939 

64  58  10 

3994 

66  23  51 

3916 

Aldebaraii 

W. 

29  52    5 

3078 

31  20  44 

3071 

32  49  29 

3065 

34  18  21 

3060 

filARS 

E. 

31  51  59 

3303 

30  27  51 

3300 

29    339 

3996 

27  39  23 

3999 

Son 

E. 

51  20  15 

3444 

49  58  48 

8440 

48  37  17 

3437 

47  15  42 

3433 

23 

aAriietis 

W. 

73  34  40 

3175 

75    1  19 

3167 

76  28    8 

3158 

77  55    7 

3150 

Aldebaran 

W. 

41  44  23 

3030 

43  13  58 

3084 

44  43  41 

3018 

46  13  32 

3010 

Sun 

E. 

40  26  41 

3411 

39    4  37 

3407 

37  42  28 

3401 

36  20  13 

3397 

23 

aArietis 

W 

85  12  31 

3100 

86  40  30 

3101 

88    839 

3009 

89  36  58 

3084 

Aldebaran 

W. 

53  45    5 

9973 

55  15  52 

9065 

56  46  49 

9966 

58  17  57 

9948 

Suif 

E. 

29  27  36 

3373 

28    4  49 

3300 

26  41  57 

8365 

25  19    1 

3363 

24 

aArietis 

W. 

97    1    3 

3044 

98  30  21 

3036 

99  59  49 

3099 

101  29  26 

3091 

Aldebaran 

W. 

65  56  17 

9906 

67  28  30 

9896 

69    0  56 

9886 

70  33  32 

98n 

Vxiru!! 

W. 

22  57  44 

3338 

24  21  12 

3396 

25  44  53 

3316 

27    8  47 

3304 

Sun 

E. 

18  24    8 

3374 

17    1  22 

3386 

15  38  49 

3403 

14  16  36 

3431 

28 

Sun 

W. 

29  19  11 

9963 

30  49  45 

9970 

32  20  35 

9958 

33  51  41 

0946 

Antares 

E. 

64    8  27 

•  9651 

62  30  41 

9643 

60  52  45 

9837 

59  14  40 

9099 

JunTKR 

E. 

83  45  15 

9619 

82    6  36 

9603 

80  27  45 

9605 

78  48  43 

9587 

29 

Sun 

W. 

41  30  44 

9808 

43    3  13 

9883 

44  35  54 

9873 

46    8  48 

9809 

Antares 

E. 

51     2     1 

9500 

49  23    5 

9505 

47  44    3 

9501 

46    4  55 

9586 

JunrxR 

E. 

70  30  45 

9646 

68  50  36 

9538 

67  10  16 

9530 

65  29  45 

9599 

a  AquilcB 

E. 

98    3  51 

3919 

96  38    4 

3907 

95  12    3 

3196 

93  45  48 

3184 

30 

Sun 

W. 

53  56  21 

9817 

55  30  27 

9808 

57    4  44 

9799 

58  39  13 

9791 

Antares 

E. 

37  48    4 

9574 

36    834 

9575 

34  2J)    5 

9577 

32  49  39 

9589 

E. 

57    4  29 

9485 

55  22  54 

9477 

53  41     8 

9400 

51  59  11 

9469 

a  Aquilw 

£. 

86  31  48 

3148 

85    4  36 

3143 

83  37  19 

3140 

82    9  58 

3138 

31 

Sun 

W. 

66  34  24 

9749 

68    9  59 

9741 

69  45  45 

9739 

71  21  42 

9794 

Spica 

W. 

23  44  28 

9614 

25  23    4 

9583 

27    2  22 

9556 

28  42  17 

9533 

E. 

43  26  53 

9496 

41  43  54 

9418 

40    0  45 

9411 

38  17  26 

9404 

a  Aquilse 

E. 

74  53    8 

3147 

73  25  55 

3153 

71  58  50 

3161 

70  31  54 

3100 

10 
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AT  GEEENWIOH  APPABENT  NOON. 

THE  SUN'B 

t 

1 

1 

1 

Sidereal 

Time  of 

Semi. 

diameter 

Equation  of 
Time, 
to  be 

fh>m 

•s 

1 

Appvent 
Rl2ht  Awwnsion. 

Diif.  for 
1  Honr. 

Apparent 
Declination. 

Diif.  for 
1  Honr. 

Semi, 
diameter. 

Passing 
Meridian 

Apparent 
Time. 

IMfffbr 
1  Honr. 

SUN. 

1 

h     m       8 

10  43    8.10 

9.067 

N.  8    7  35.6 

-54!60 

15  53.76 

64^39 

m       s 

0  13.32 

s 
0.787 

Mod. 

2 

10  46  45.55 

9.055 

7  45  41.2 

54.92 

15  54.00 

64.35 

0  32.37 

0.799 

Tues. 

3 

10  50  22.71 

9.043 

7  23  39.3 

55.23 

15  54.24 

64.31 

0  51.71 

0.811 

Wed. 

4 

10  53  59.60 

9.032 

7     1  30.3 

-55.52 

15  54.48 

64.27 

1  11.32 

0.822 

Thur. 

5 

10  57  36.24 

9.(m 

6  39  14.6 

55.80 

15  54.73 

64.24 

1  31.18 

0.832 

Frid. 

6 

11     1  12.64 

9.013 

6  16  52.4 

56.06 

15  54.98 

64.21 

1  51.27 

0.841 

Sat. 

7 

11     4  48.83 

9.004 

5  54  24.0 

-56.31 

15  55.23 

64.19 

2  11.57 

0.850 

SUN. 

8 

11    8  24.83 

8.997 

5  31  49.8 

56.55 

15  55.48 

64.16 

2  32.07 

0.857 

Mon. 

9 

11  12    0.66 

8.990 

5    9  10.1 

56.77 

15  55.73 

64.14 

2  52.74 

0.864 

Tues. 

10 

11  15  36,34 

8.985 

4  46  25.2 

-56.98 

15  55.98 

64.12 

3  13.56 

0.869 

Wed. 

11 

11  19  11.90 

8.981 

4  23  35.4 

57.17 

15  56.23 

64.10 

3  34.49 

0.874 

Thur. 

12 

11  22  47.36 

8.977 

4    0  41.0 

57.35 

15  56.48 

64.08 

3  55.52 

0.877 

Frid. 

13 

11  26  22.74 

8.974 

3  37  42.3 

-57.52 

15  56.74 

64.07 

4  16.63 

0.880 

Sat. 

14 

11  29  58.07 

8.972 

3  14  39.6 

57.68 

15  56.99 

64.06 

4  37.81 

0.882 

SUN. 

15 

11  33  33.36 

8.971 

2  51  33.2 

57.83 

15  57.25 

64.05 

4  59.01 

0.883 

Mon. 

16 

11  37    8.65 

8.971 

2  28  23.5 

-57.96 

15  57.50 

64.05 

5  20.23 

0.883 

Tues. 

17 

11  40  43.94 

8.972 

2     5  10.8 

58.08 

15  57.76 

6405 

5  41.43 

0.882 

Wed. 

18 

11  44  19.26 

8.974 

1  41  55.3 

58.19 

15  58.02 

64.05 

6    2.61 

0.880 

Thur. 

19 

11  47  54.63 

8.976 

1  18  37.4 

-58.28 

15  58.28 

64.06 

6  23.73 

0.878 

Frid. 

20 

11  51  30.08 

6.979 

0  55  17.5 

58.36 

15  58.54 

64.07 

6  44.78 

0.875 

Sat. 

21 

11  55    5.61 

8.983 

0  31  55.9 

58.42 

15  58.80 

64.08 

7    5.74 

0.871 

SUN. 

22 

11  58  41.24 

8.988 

N.  0    8  32.9 

-58.47 

15  59.07 

64.09 

7  26.60 

0.866 

Mon. 

23 

12    2  17.00 

8.993 

S.   0  14  51.1 

58.51 

15  59.34 

64.11 

7  47.34 

0.861 

Tues. 

24 

12    5  52.90 

8.999 

0  38  15.7 

58.53 

15  59.61 

64.13 

8    7.93 

0.855 

Wed. 

25 

12    9  28.95 

9.006 

1     1  40.6 

-58.53 

15  59.88 

64.16 

8  28.37 

0.848 

Thur. 

26 

12  13    5.18 

9.014 

1  25    5.4 

58.52 

16    0.16 

64.19 

8  48.65 

0.840 

Frid. 

27 

12  16  41.60 

9.022 

1  48  29.7 

58.49 

16    0.44 

64.22 

9    8.74 

0.838 

Sat. 

28 

12  20  18.22 

9.031 

2  11  53.1 

-58.45 

16    0.72 

64.25 

9  28.61 

0.823 

SUN. 

29 

12  23  55.06 

9.041 

2  35  15.4 

58.39 

16     1.00 

64  29 

9  48.25 

0.813 

Mon. 

30 

12  27  32.15 

9.051 

2  58  36.2 

58.31 

16     1.28 

64.33 

10    7.66 

0.803 

Tues. 

31 

12  31     9.50 

9.062 

S.   3  21  54.9 

-58.23 

16     1.56 

64.37 

10  26.81 

0.799 

Kan.~The  meam  time  of  semi4 
The  eiffn  —  prefixed  to 

Uameter] 
the  hour 
MMing. 

lasslng  may  be  fonnd  by  sab 
ly  ohange  of  dedlnatioD  Indi 

traoting  0«.18 
oates  that  noi 

from  the 
th  deolini 

lideieal  time. 
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AT  OBEENWIOH  MEAN  NOON. 

THK  BUN'S 

1 

1 

1 

• 
1 

1 

Bqnation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Difll  for 
1  Hour. 

Sidareal 

Time, 

or 

Right  Asoenaion 

of 

Mean  Sun. 

AppuMit 
Bight  Asoeodon. 

DUUfw 
IHoor. 

Appvent 
DeolinAtion. 

DUr.  for 
1  Hoar. 

SUN. 

1 

h     m      ■ 
10  43    8.13 

9.069 

N.     8     7  SbA 

-64'!61 

m       B 

0  13.32 

0.787 

h     m       8 

10  43  21.45 

Mon. 

2 

10  46  45.63 

9.057 

7  45  40.7 

54.93 

0  32.37 

0.799 

10  47  18.00 

Tues. 

8 

10  50  22.84 

9.046 

7  23  38.6 

55.24 

0  51.71 

0.811 

10  51  14.55 

Wed. 

4 

10  53  59.78 

9.034 

7     1  29.3 

-55.53 

1  11.33 

0.822 

10  55  11.11 

Thur. 

5 

10  57  36.47 

9.0S4 

6  39  13.2 

55.81 

1  31.19 

0.832 

10  59    7.66 

Frid. 

6 

11     1  12.92 

9.015 

6  16  50.6 

66.07 

1  51.29 

0.841 

11     3    4.21 

Sat 

7 

11     4  49.16 

9.006 

5  54  22.0 

-56.32 

2  11.60 

0.850 

11     7    0.76 

SUN. 

8 

11    8  25.21 

O.I7<f<7 

5  31  47.5 

56.56 

2  32.11 

0.857 

11  10  57.32 

Mon. 

9 

11  12     1.09 

8.992 

5    9    7.5 

56.78 

2  52.78 

0.864 

11   14  53.87 

Tues. 

10 

11  15  36.82 

8.967 

4  46  22.2 

-56.99 

3  13.60 

0.869 

11   18  50.42 

Wed. 

11 

11  19  12.43 

8.982 

4  23  32.0 

57.19 

3  34.54 

0.874 

11  22  46.97 

Thur. 

12 

11  22  47.94 

8.979 

4    0  37.3 

57.37 

3  55.58 

0.877 

11  26  43.52 

Frid. 

13 

11  26  23.38 

8.976 

3  37  38.2 

-57.54 

4  16.69 

0.880 

11  30  40.07 

Sat. 

14 

11  29  58.76 

8.974 

3  14  35.2 

57.70 

4  37.87 

0.882 

11  84  36.63 

SUN. 

15 

11  33  34.10 

8.973 

2  51  28.5 

57.85 

4  59.08 

0.883 

11  38  33.18 

Mon. 

16 

11  37    9.44 

8.973 

2  28  18.4 

-57.98 

5  20.30 

0.883 

11  42  29.74 

Tues. 

17 

11  40  44.79 

8.974 

2    5     5.3 

58.10 

5  41.51 

0.882 

11  46  26.30 

Wed. 

18 

11  44  20.16 

8.976 

1  41  49.5 

58.21 

6    2.69 

0.880 

11  50  22.85 

Thur. 

19 

11  47  55.58 

8.978 

1  18  31.3 

-58.30 

6  23.82 

0.878 

11  54  19.40 

Frid. 

20 

11  51  31.06 

8.981 

0  55  11.0 

58.38 

6  44.87 

0.875 

11  58  15.95 

Sat 

21 

11  55    6.67 

8.985 

0  31  49.0 

58.44 

7    5.84 

0.871 

12    2  12.51 

SUN. 

22 

11  58  42.35 

8.990 

N.    0    8  25.7 

-58.49 

7  26.71 

0.866 

12    6    9.06 

Mon. 

23 

12    2  18.16 

8.995 

S.    0  14  58.6 

58.53 

7  47.45 

0.861 

12  10    5.61 

Tues. 

24 

12    5  54.11 

9.001 

0  38  23.6 

68.55 

8    8.05 

0.855 

12  14    2.16 

Wed. 

25 

12    9  30.22 

9.008 

1     1  48.9 

-58.55 

8  28.49 

0.848 

12  17  58.71 

Thur. 

26 

12  13    6.50 

9.016 

1  25  14.0 

58.54 

8  48.77 

0.840 

12  21  55.27 

Frid. 

27 

12  16  42.96 

9.034 

1  48  38.6 

58.51 

9     8.86 

0.832 

12  25  51.82 

Sat. 

28 

12  20  19.64 

9.038 

2  12    2.4 

-58.47 

9  28.73 

0.823 

12  29  48.37 

SUN. 

29 

12  23  56.54 

9.043 

2  35  25.0 

58.41 

9  48.38 

0.813 

12  33  44.92 

Mon. 

80 

12  27  33.68 

9.053 

2  58  46.1 

58.33 

10    7.79 

0.803 

12  37  41.47 

Tues. 

81 

12  31  11.09 

9.064 

S.    3  22    5.1 

-58.24 

10  26.94 

0.792 

12  41  38.03 

The 

•red 

•ign  —  pieflxad  to  tl 
eoreutngt  aonth  d< 

An  noon  n 
lie  hourly 
Kslbuttionc 

lay  be  avumed  the  same  as  th 
ohauKe  of  declination  indioatoi 
1,  Inoreaaing. 

ftt  for  apparent  I 
that  north  deol 

Loon. 
[nations 

DtfL  tor  1  hoor, 
-|-9«.8565. 
(Table  UI.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 
1 

1 

Logarithm 

of  the 

Badins  Vector 

or  the 

Earth. 

DUtfor 
iHoar. 

Mean  Time 
of 

iBux  u>Momn>x. 

Diff.  for 
1  Hoar. 

LATITUDE. 

X 

A' 

1 
2 
3 

244 
345 
246 

O            /           1/ 

159  12    6.4 

160  10  14.8 

161  8  24.6 

11  49.2 
9  57.5 

8    7.2 

145!33 
145.39 
145.44 

+  0"l6 

+  0.05 
-0.07 

0.0037347 
0.0036258 
0.0035157 

-45.1 
45.6 
46.1 

13  14  28.04 
13  10  32.13 
13     6  36  23 

4 
5 
6 

247 

248 
249 

162  6  35.9 

163  4  48.7 

164  3    3.1 

6  18.4 
4  31.1 
2  45.4 

145.50 
145.56 
145.62 

-0.20 
0.33 
0.46 

0.0034046 
0.0032927 
0.0031802 

-46.5 
46.8 
47.1 

18    2  40.32 
12  58  44.41 
12  54  48.50 

7 
8 
9 

250 
251 
252 

165     1  19.0 

165  59  36.5 

166  57  55.7 

1     1.2 
59  18.6 
57  37.7 

145.69 
145.76 
145.83 

-0.56 
0.65 
0.73 

0.0030673 
0.0029539 
0.0028401 

-47.3 

■   47.4 

47.5 

12  50  52.59 
12  46  56.69 
12  43     0.78 

10 
11 
12 

253 
254 
255 

167  56  16.7 

168  54  39.6 

169  53    4.5 

55  58.6 
54  21.4 
52  46.2 

145.91 
145.99 
146.08 

-0.78 
0.79 
0.76 

0.0027259 
0.0026114 
0.0024968 

-47.6 
47.7 
47.8 

12  39     4.87 
12  35    8.97 
12  31   13.07 

13 
14 
15 

256 
257 

258 

170  51  31.4 

171  50    0.3 

172  48  31.4 

51   13.0 
49  41.8 
48  12.8 

146.17 
146.25 
146.34 

-0.70 
0.63 
0.54 

0.0023820 
0.0022669 
0.0021514 

-47.9 
48.0 
48.2 

12  27  17.16 
12  23  21.25 
12  19  25.34 

16 
17 

18 

259 
260 
261 

173  47     4.7 

174  45  40.2 

175  44  17.9 

46  46.0 
45  21.4 
43  59.0 

146.43 
146.52 
146.61 

-0.42 
0.28 
0.14 

0.0020354 
0.0019189 
0.0018018 

-48.4 
48.7 
49.0 

12  15  29.43 
12  11  33.52 
12    7  37.61 

19 
20 
21 

262 
263 
264 

176  42  57.8 

177  41  39.9 

178  40  24.2 

42  38.8 
41  20.8 
40     5.0 

146.71 
146.80 
146.89 

-0.01 

+  0.11 

0.23 

0.0016839 
0.0015651 
0.0014454 

-49.3 
49.7 
50.1 

12    3  41.71 
11  59  45.81 
11  55  49.90 

22 
23 
24 

265 
266 
267 

179  89  10.6 

180  37  59.2 

181  36  50.0 

38  51.3 
37  39.8 
36  30.5 

146.98 
147.07 
147.16 

+  0.31 
0.37 
0.40 

0.0013248 
0.0012033 
0.0010807 

-50.5 
50.9 
51.3 

11  51  53.99 
11  47  58.09 
11  44    2.19 

25 
26 
27 

268 
269 
270 

182  35  42.8 

183  34  37.5 

184  33  34.1 

35  23.2 
34  17.8 
33  14.4 

147.24 
147.32 
147.40 

+  0.41 
0.38 
0.32 

0.0009571 
0.0008325 
0.0007070 

-51.7 
52.1 
52.4 

11  40    6.28 
11  36  10.37 
11  32  14.46 

28 
29 
30 

271 
272 
273 

185  32  32.6 

186  31  32.9 

187  30  35.1 

32  12.8 
31  13.0 
30  15.1 

147.48 
147.55 
147.63 

+  0.24 

0.14 

+  0.02 

0.0005808 
0.0004539 
0.0003265 

-52.7 
53.0 
53.2 

11  28  18.56 
11.24  22.65 
11  20  26.74 

31 

274 

188  29  39.0 

29  189 

147.70 

-0.11 

0.0001987 

-53.3 

11   16  30.84 

the 

nomben  In  oolnmn 
m«*o  Aqninox  of  J< 

mUkTj  <H.O. 

le  eqninoxof  1 

ihedate;  Inooloi 

nnV.to 

Diff.  for  1  Hour, 
—  9«.8296. 
(Table  n.) 
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GBEEIirWIOH  MEAN  TIME. 

THF,  MOON'S 

1 

1 

HmrmiAmntB. 

UPPBB  TBANSIT. 

AGS. 

Noon. 

Uidni^t 

Koan. 

Diitfor 

IHOOT. 

Midnight 

DiiKl  for 
IHonr. 

Meridian  of 
Qreenwlob. 

Dlir.  for 
IHoor. 

Noon. 

1 

15  59'!3 

16    2:7 

58  34'.'l 

+1.06 

58' 46.5 

+iroi 

h      m 

4  49.7 

m 
2.21 

d 

5.9 

2 

16    5.9 

16    8.9 

58  58.2 

0.95 

59    9.1 

0.87 

5  44.3 

2.35 

6.9 

3 

16  11.6 

16  13.9 

59  19.0 

0.78 

59  27.7 

0.67 

6  42.1 

2.47 

7.9 

4 

16  15.9 

16  17.4 

59  35.0 

+0.54 

59  40.5 

+0.39 

7  42.4 

2.54 

8.9 

5 

16  18.4 

16  18.8 

59  44.1 

•1-0.22 

59  45.6 

40.02 

8  43.4 

2.53 

9.9 

6 

16  18.5 

16  17.6 

59  44.6 

-0.19 

59  41.1 

-0.41 

9  43.4 

2.45 

10.9 

7 

16  15.9 

16  13.5 

59  34.8 

-0.64 

59  25.9 

-0.86 

10  40.7 

8.32 

11.9 

8 

16  10.3 

16    6.5 

59  14.4 

1.07 

59    0.3 

1.27 

11  34.8 

2.18 

12.9 

9 

IQ    2.0 

15  57.0 

58  44.0 

1.45 

58  25.6 

1.60 

12  25.7 

2.06 

13.9 

10 

15  51.6 

15  45.8 

58    5.7 

-1.78 

57  44.4 

-1.81 

13  14.0 

1.97 

14.9 

U 

15  39.8 

15  33.8 

57  22.4 

1.85 

57    0.1 

1.86 

14    0.6 

1.92 

15.9 

12 

15  27.7 

15  21.9 

56  37.8 

1.84 

56  16.1 

1.78 

14  46.3 

1.90 

16.9 

13 

IS  16.1 

15  10.8 

55  55.3 

-1.69 

55  35.7 

-1.57 

15  31.9 

1.91 

17.9 

14 

•15    5.9 

15     1.5 

55  17.8 

1.42 

55     1.7 

1.26 

16  18.0 

1.94 

18.9 

15 

14  57.7 

14  54.5 

54  47.8 

1.07 

54  36.1 

0.87 

17    4.9 

1.98 

19.9 

16 

14  52.0 

14  50.2 

54  26.9 

-0.67 

54  20.2 

-0.46 

17  52.9 

2.02 

20.9 

17 

14  49.1 

14  48.7 

54  16.1 

-0.24 

54  14.6 

-0.02 

18  41.8 

2.05 

21.9 

18 

14  49.0 

14  50.0 

54  15.7 

+0.20 

54  19.3 

+0.41 

19  31.1 

2.05 

22.9 

19 

14  51.6 

14  53.9 

54  25.3 

+0.61 

54  33.7 

+0.79 

20  20.4 

2.04 

23.9 

20 

14  56.8 

15    0.1 

54  44.2 

0.96 

54  56.6 

1.11 

21     9.1 

2.02 

24.9 

21 

15    4.0 

15    8.2 

55  10.7 

1.24 

55  26.3 

1.35 

21  57.1 

1.98 

25.9 

22 

15  12.8 

15  17.6 

55  43.1 

+1.44 

56    0.7 

+1.60 

22  44.3 

1.95 

26.9 

23 

15  22.5 

15  27.5 

56  18.9 

1.53 

56  37.3 

1.54 

23  31.0 

1.94 

27.9 

24 

15  32.5 

15  37.4 

56  55.6 

1.52 

57  13.6 

1.47 

6 

28.9 

25 

15  42.1 

15  46.6 

57  30.9 

+1.41 

57  47.3 

+1.32 

0  17.8 

1.96 

0.4 

26 

15  50.7 

15  54.5 

58    2.5 

1.22 

58  16.4 

1.11 

1     5.3 

2.01 

1.4 

27 

15  57.9 

16    0.9 

58  28.9 

0.98 

58  39.9 

0.86 

1  54.4 

2.09 

2.4 

28 

16    3.5 

16    5.6 

58  49.3 

+0.72 

58  57.1 

+0.60 

2  45.8 

2.20 

3.4 

29 

16    7.4 

16    8.7 

59    3.5 

0.48 

59    8.4 

0.36 

3  40.1 

2.33 

4.4 

30 

16    9.7 

16  10.3 

59  12.0 

0.25 

59  14.3 

+0.14 

4  37.2 

2.44 

5.4 

31 

16  10.6 

16  10.5 

59  15.3 

+0.04 

59  15.1 

-0.07 

5  36.5 

2.50 

6.4 

— ' 
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GBEESWIOH  MEAK  TIME. 

THF.  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 

Hioar. 

BlghtAMenaioiL 

DlAfor 
IMinate. 

DeoliiiAtioii. 

Difllfor 
1  Minute. 

Hoar. 

BishtAMeQsion. 

Biff  for 
IMinate. 

Declination. 

Diftfor 
llOnnta. 

ST 

JKDA^ 

Z  1. 

TUESDAY  3. 

h    m      8 

B 

S.14  38'l4:4 

It 

h    m      8 

8 

O        #          /f 

H 

0 

15  22  51^1 

S.9668 

10.710 

0 

17  17  32.89 

9.5073 

S.21  20  11.6 

5.545 

1 

15  25    7.47 

9.9717 

14  48  54.7 

10.633 

1 

17  20    3.46 

9.5116 

21  25  40.2 

5.407 

3 

15  27  2a92 

9.9797 

14  59  30.4 

10.555 

2 

17  22  34.28 

9.5159 

21  31    0.5 

5.909 

3 

15  29  40.67 

9.9817 

15  10    1.3 

10.475 

3 

17  25    5.36 

9.5901 

21  36  12.5 

5.130 

4 

15  31  57.72 

9.9807 

15  20  27.4 

10.305 

4 

17  27  36.69 

9JI94a 

21  41   16.1 

4Je9 

5 

15  34  15.08 

9.9918 

15  30  48.7 

10.313 

5 

17  30    8.26 

9.5981 

21  46  11.2 

4.847 

6 

15  36  32.74 

9.9909 

15  41     5.0 
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9.0119 

JRSD^ 

N.  5  34  39.3 
LY  12. 

19.440 

0 

0    7  21.39 

9,1140 

S.  4  37  16.7 

13.907 

0 

1  45  50.22 

9.0103 

N.  5  47    4.5 

19.399 

1 

0    9  28.13 

9.1106 

4  24    4.0 

13.917 

1 

1  47  50.81 

9.0095 

5  59  27.2 

19.358 

2 

0  11  34.66 

9.1079 

4  10  50.7 

13.996 

2 

1  49  51.36 

9JW67 

6  U  47.5 

19.317 

3 

0  13  40.99 

9.1039 

3  57  36.9 

13.933 

3 

1  51  51.86 

9.0080 

6  24    5.3 

19.975 

4 

0  15  47.12 

9.1006 

3  44  22.7 

13.939 

4 

1  53  52.32 

9.0073 

6  36  20.5 

19.831 

5 

0  17  53.06 

9.0973 

3  31    8.2 

13^243 

5 

1  55  52.74 

9.0067 

6  48  33.0 

19.186 

6 

0  19  58.80 

9.0941 

3  17  53.5 

13.947 

6 

1  57  53.12 

9.0061 

7    0  42.8 

19.141 

7 

0  22    4.35 

9.0910 

3    4  38.6 

13i)49 

7 

1  59  53.47 

9.0056 

7  12  49.9 

19.005 

8 

0  24    9.72 

9.0680 

2  51  2;^.6 

13.950 

8 

2     1  53.79 

9.0050 

7  24  54.2 

I9UM8 

9 

0  26  14.91 

9.0849 

2  38    8.6 

13.950 

9 

2    3  54.07 

9.0045 

7  36  55.7 

19.001 

10 

0  28  19.91 

9.0819 

2  24  53.6 

13.949 

10 

2    5  54.33 

9.0041 

7  48  54.3 

11.958 

11 

0  30  24.74 

9.0791 

2  11  38.7 

13.947 

11 

2    7  54.57 

9.0037 

8    0  50.0 

11.903 

12 

0  32  29.40 

9.0763 

1  58  24.0 

13.943 

12 

2    9  54.78 

9.0034 

8  12  42.7 

11.853 

13 

0  34  33,89 

9.07»> 

1  45    9.6 

13J238 

13 

2  11  54.98 

9.0039 

8  24  32.4 

11.803 

14 

0  36  38.22 

9.0707 

1  31  55.5 

13.939 

14 

2  13  55.17 

9.0030 

8  36  19.0 

11.759 

15 

0  38  42.38 

9.0680 

1  18  41.8 

13.994 

15 

2  15  55.34 

9.0098 

8  48    2.6 

11.700 

16 

0  40  46.38 

9.0654 

1     5  28.6 

13.916 

16 

2  17  55.51 

9.0097 

8  59  43.0 

11.647 

17 

0  42  50.23 

9.0698 

0  52  15.9 

13.907 

17 

2  19  55.67 

9.0097 

9  11  20.2 

11.583 

18 

0  44  53.92 

9.0609 

0  39    3.8 

13.196 

18 

2  21  55.83 

9.0037 

9  22  54.1 

11.038 

19 

0  46  57.46 

9.0578 

0  25  52.4 

1.3.184 

19 

2  23  55.J)9 

2.00*7 

9  34  24.7 

11.483 

20 

0  49    0.86 

9.0555 

S.  0  12  41.7 

13.171 

20 

2  25  56.15 

9.0097 

9  45  52.0 

11.496 

21 

0  51     4.12 

9.0531 

N.  0    0  28.1 

13.157 

21 

2  27  56.31 

8.0097 

9  57  16.0 

11.379 

22 

0  53    7.24 

9.0508 

0  13  37.1 

13.143 

22 

2  29  56.48 

9.0096 

10    8  36.6 

11.314 

23 

0  55  10.22 

9.0486 

0  26  45.2 

13.137 

23 

2  31  5(J.65 

9.0030 

10  19  53.7 

11.955 

24 

0  57  13.07 

9.0464 

N.  0  39  52.3 

13.109 

24 

2  33  .56.84 

9.0033 

N.IO  31     7.2 

11.196 

VIII. 
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GRBBl^WIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION 

a- 

KightAaoenfllon. 

Dim  for 
IMinato. 

I>iff.for 
1  Minute. 

Hour. 

Right  Asoensiou. 

Dili;  for 
1  Minute. 

DeclinAtion. 

Biff,  for 
1  Minat«. 

F] 

aiDAi 

'  13. 

SUNDAY  15. 

0 

h     m      8 
2  ^i  56.84 

SjOQS3 

N.I0  31'    7!2 

11.196 

0 

h     m      8 

4  11     1.14 

8' 

9.0519 

N.l^    8  5^.1 

7^656 

1 

2  35  57.05 

S.0036 

10  42  17.2 

11.137 

1 

4  13    4.30 

9.0535 

18  16  30.9 

7.569 

2 

2  37  57.27 

9.0039 

10  53  23.6 

11.077 

2 

4  15    7.56 

9.0551 

18  24    2.4 

7.481 

3 

2  39  57.51 

9.0043 

11     4  26.5 

11.017 

3 

4  17  10.91 

9.0567 

18  31  28.6 

7.399 

4 

2  41  57.77 

9UN>46 

11  15  25.7 

10.95!i 

4 

4  19  14.36 

9.0589 

18  38  49.5 

7.304 

5 

2  43  58.06 

9.0060 

11  26  21.1 

10.899 

5 

4  21  17.90 

9.0588 

18  46    5.1 

7.916 

6 

2  45  58.37 

9.00&4 

11  37  12.8 

10.830 

6 

4  23  21.54 

9.0615 

18  53  15.4 

7.197 

'  7 

2  47  58.71 

9.0058 

11  48    0.7 

10.767 

7 

4  25  25.28 

9.0631 

19    0  20.3 

7.037 

8 

2  49  59.08 

9.0065 

11  58  44.8 

10.703 

8 

4  27  29.11 

9.0647 

19    7  19.8 

6.947 

9 

2  51  59.49 

9.0071 

12    9  25.0 

10.636 

9 

4  29  33.04 

9.0663 

19  14  13.9 

6.856 

10 

2  53  59.93 

9.0077 

12  20    1.4 

10.573 

10 

4  31  37.07 

9.0679 

19  21     2.5 

6.764 

11 

2  56    0.41 

9.0063 

12  30  33.8 

10.507 

11 

4  :)3  41.19 

9.0685 

19  27  45.6 

6.673 

12 

2  58    OM 

9.0069 

12  41     2.2 

10.440 

12 

4  35  45.41 

9U)719 

19  34  23.3 

6.589 

13 

3    0    1.48 

9.0096 

12  51  266 

10J79 

13 

4  37  49.73 

9.0798 

19  40  55.4 

6.489 

14 

3    2    2.08 

9.0104 

13     I  46.9 

10.304 

14 

4  3!)  54.15 

9.0745 

19  47  21.9 

6.396 

15 

3    4    2.73 

9.0119 

13  12    3.1 

10.936 

15 

4  41  58.67 

9.0761 

19  53  42.9 

6.309 

16 

3    6    3.43 

9.0191 

13  22  15.2 

10.167 

16 

4  44    3.29 

9.0777 

19  59  58.2 

6.908 

17 

3    8    4.18 

9.0196 

13  32  2:^.2 

10.096 

17 

4  46    8.00 

9.0793 

20    6    7.9 

6.114 

18 

3  10    4.97 

9.0137 

13  42  27.0 

10.097 

18 

4  48  12.81 

9.0610 

20  12  11.9 

6.019 

19 

3  12    5.82 

9.0147 

13  52  26.5 

9.956 

19 

4  50  17.72 

9.0697 

20  18  10.2 

5.994 

120 

3  14    6.73 

9.0156 

14    2  21.7 

9.684 

20 

4  52  22.73 

9.0843 

20  24    2.8 

5.899 

21 

3  16    7.69 

9U>165 

14  12  12.6 

9.819 

21 

4  54  27.84 

9.0859 

20  29  49.7 

5.TJ3 

22 

3  18   a7i 

9i>176 

14  21  59.2 

9.740 

22 

4  56  33.04 

9.0675 

20  Sa  30.8 

bjon 

23 

1 

3  20    9.80 
SAl 

9.0187 

N.14  31  41.4 
lY  14. 

9.666 

23 

4  58  38.34 
M< 

9.0891 

3NDA^ 

N.20  41     6.1 
r  16. 

5.541 

0 

3  22  10.95 

9.0197 

N.14  41  19.1 

9.589 

0 

5    0  43.74 

9.0907 

N.20  46  35.7 

5.444 

1 

3  24  12.16 

9.0906 

14  50  52.4 

9.517 

1 

5    2  49.23 

9.0993 

20  51  59.4 

5.346 

2 

3  26  13.44 

9.0919 

15    0  21.2 

9.449 

2 

5    4  54.82 

9.0940 

20  57  17.2 

5.949 

3 

3  28  14.79 

9Utt30 

15    9  45.5 

9.367 

3 

5    7    0.51 

9.0956 

21     2  29.2 

5.151 

4 

3  30  16.20 

9.0949 

15  19    5.3 

9.991 

4 

5    9    6.29 

9.0979 

21     7  35.3 

5.059 

5 

3  32  17.69 

9.0954 

15  28  20.5 

9.914 

5 

5  11   12.17 

9.0968 

21  12  35.4 

4.952 

6 

3  34  19.25 

9.0966 

15  37  31.0 

9.137 

6 

5  13  18.15 

9.1004 

21   17  29.6 

4.853 

7 

3  36  20.88 

9.0976 

15  46  36.9 

9U)59 

7 

5  15  24.22 

9.1019 

21  22  17.8 

4.753 

8 

3  38  22.59 

9.0991 

15  55  38.1 

8.881 

8 

5  17  30.38 

9.1034 

21  27    0.0 

4.654 

9 

3  40  24.38 

9.0304 

16    4  34.6 

8J»9 

9 

5  19  36.63 

9.1049 

21  31  36.3 

4.554 

10 

3  42  26.24 

9.0317 

16  13  26;J 

6.899 

10 

5  21  42.97 

9.1064 

21  36    6.5 

4.453 

11 

3  44  28.18 

9.0330 

16  22  13.2 

8.749 

It 

5  23  49.40 

9.1080 

21  40  30.7 

4.359 

12 

3  46  30J20 

9.0343 

16  30  55.4 

8Ui69 

12 

5  25  55.93 

9.1095 

21  44  48.8 

4.951 

13 

3  48  32.30 

9.0357 

16  39  32.7 

8.581 

13 

5  28    2.54 

9.1109 

21  49    0.8 

4.149 

14 

3  50  34.49 

9.0379 

16  48    5.1 

8.490 

14 

5  30    9.24 

9.1194 

21  53    6.7 

4.048 

15 

3  52  36.76 

9.0366 

16  56  32.6 

8.417 

15 

5  32  16.03 

9.1139 

21  57    6.5 

3.946 

16 

3  54  :)9.12 

9.0400 

17    4  55.1 

&334 

16 

5  34  22.91 

9.1153 

22     1     0.2 

3.843 

17 

3  56  41.56 

9.0414 

17  13  12.7 

8.951 

17 

5  36  29.87 

9.1167 

22    4  47.7 

3.740 

18 

3  58  44.09 

9.0499 

17  21  25.3 

8.167 

18 

5  :38  36.91 

9.1180 

22    8  29.0 

3.637 

19 

4    0  46.71 

9.0444 

17  29  32.8 

8.083 

19 

5  40  am 

9.1104 

22  12    4.1 

3.533 

20 

4    2  49.42 

9.0456 

17  37  35.3 

7.999 

20 

5  42  51.24 

9.1908 

22  15  3:J.0 

3.430 

21 

4    4  52.21 

9.0473 

17  45  32.7 

7.914 

21 

5  44  58.53 

9.1999 

22  18  55.7 

3.396 

22 

4    6  55.09 

9.0468 

17  53  25.0 

7.898 

22 

5  47    5.90 

9.1935 

22  22  12.1 

3.999 

23 

4    8  58.07 

9J»04 

18     I  12.1 

7.749 

2:3 

5  49  13.35 

9.1947 

22  25  22.3 

3.117 

24 

4  11     U4 

9.0519 

N.18    8  54.1 

7.656 

24 

5  51  20.87 

9.1960 

N.22  28  26.2 

3.019 
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GBEBI^rWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  AflCKNSION  AND  DECLINATION. 

Hoar. 

Right  AjBoenoion. 

Diftfor 
1  Minato. 

DeoUnittion. 

Diitfor 
IMinnto. 

Hour. 

Dili:  for 
1  Minute. 

DULfoK 
iHiBVte. 

TU 

BSDA 

Y  17. 

THURSDAY  19. 

b    n     8 

• 

0         t        »f 

/« 

b     m      B 

8 

O           i         ti 

M 

0 

5  51  20.87 

9.1900 

Ni»  28  26.2 

3.019 

0 

7  34  19.80 

9.1588 

N.22  48  48.4 

9.909 

1 

5  53  28.47 

9.1979 

22  31  23.8 

9.907 

1 

7  36  28.JI6 

9.1596 

22  46  33.0 

9.311 

2 

5  55  36J4 

9.1965 

22  34  15.1 

9.809 

2 

7  38  38.11 

9.1583 

22  44  11.1 

9.490 

3 

5  57  43.89 

9.1997 

22  37    0.0 

9Ui06 

3 

7  40  47.24 

9.1590 

22  41  42.6 

9.530 

4 

5  59  51.71 

9.1308 

22  39  38.6 

9.501 

4 

7  42  56.35 

9.1517 

22  39    7.5 

9.639 

5 

6    1  59.59 

9.1319 

22  42  10.9 

9.485 

5 

7  45    5.44 

9.1513 

22  36  25.9 

9.748 

6 

6    4    7.54 

9.1331 

22  44  36.8 

9.378 

6 

7  47  14.51 

9.1500 

22  33  37.8 

9.857 

7 

6    6  15.56 

9.1349 

22  46  56.3 

9.979 

7 

7  49  23.55 

9.1505 

22  30  4ai 

9.966 

8 

6    8  23.64 

9.1358 

22  49    9.4 

9.165 

8 

7  51  32.57 

9.1501 

22  27  41.9 

3.074 

9 

6  10  31.79 

9.1383 

22  51  16.1 

9.058 

9 

7  53  41.56 

9.1496 

22  24  :}4.2 

3.183 

10 

6  12  40.00 

9.1373 

22  53  16.4 

1.951 

10 

7  55  50.52 

9.1490 

22  21  19.9 

3.999 

11 

6  14  48.27 

9.1383 

22  55  10.3 

1.844 

11 

7  57  59.44 

9.1484 

22  17  59.1 

3.400 

12 

6  16  56.60 

9.13B3 

22  56  57.7 

1.736 

12 

8    0    8.33 

9.1478 

22  14  31.9 

3.508 

13 

6  19    4.99 

9.1409 

22  58  38.6 

1.698 

13 

8    2  17.18 

9.1479 

22  10  58.2 

3.616 

14 

6  21  13.43 

9.1411 

23    0  13.1 

1.591 

14 

8    4  25.99 

9.1466 

22    7  18.0 

3.794 

15 

6  23  21.92 

9.1490 

23    1  41.1 

1.419 

15 

8    6  34.77 

9.1460 

22    3  31.3 

3.831 

16 

6  25  30.47 

9.1499 

23    3    2.6 

1J04 

16 

8    8  4^51 

9.1453 

21  59  38.2 

3.93R 

17 

6  27  39.07 

9.1437 

23    4  17.6 

1.196 

17 

8  10  52.20 

9.1445 

21  55  38.7 

4.045 

18 

6  29  47.71 

9.1444 

23    5  26.2 

1U188 

18 

8  13    0.85 

9.1437 

21  51  32.8 

4.159 

19 

6  31  56.40 

9.1469 

23    6  28.2 

0.979 

19 

8  15    9.45 

9.1499 

21  47  20.5 

4.958 

20 

6  34    5.13 

9.1459 

23    7  23.7 

0.871 

20 

8  17  18.00 

9.1499 

21  43    1.8 

4.365 

21 

6  36  13.91 

9.1487 

23    8  12.7 

0.709 

21 

8  19  26.51 

9.1414 

21  38  36.7 

4.471 

22 

6  38  22.73 

9.1473 

23    8  55.1 

0.659 

22 

8  21  34.97 

9.1405 

21  34    5.2 

4.577 

23 

6  40  31.59 
WEI 

9.1479 

N.23    9  31.0 
AY  18. 

0.543 

23 

8  23  43.37 

FJ 

9.1396 

ftTDA^ 

N.21  29  27.4 
'  20. 

4.689 

0 

6  42  40.48 

9.1485 

N.23  10    0.3 

0.434 

0 

8  25  51.72 

9.1387 

N.21  24  43.3 

4.788 

1 

6  44  49.41 

9.1491 

23  10  23.1 

0J395 

1 

8  28    0.01 

9.1377 

21   19  52.8 

4.803 

2 

6  46  58.37 

9.1496 

23  10  39.3 

0.915 

2 

8  30    8.25 

9.1368 

21  14  56.1 

4J»8 

3 

6  49    7.36 

9.1501 

23  10  48.9 

•I- 0.105 

3 

8  32  16.43 

9.1358 

21     9  53.1 

5.103 

4 

6  51  16.38 

9.1506 

23  10  51.9 

-0.004 

4 

8  34  24.55 

9.1348 

21     4  43.8 

5.907 

5 

6  5:3  25.43 

9.1510 

23  10  48.4 

0.113 

5 

8  36  32.61 

9.1338 

20  59  28.3 

5.310 

6 

6  55  34.50 

9.1514 

23  10  38.3 

0.933 

6 

8  38  40.61 

9.1397 

20  54    6.6 

5.413 

7 

6  57  43.59 

9.1518 

23  10  21.6 

0.333 

7 

8  40  48.54 

9.1317 

20  48  38.7 

5.516 

8 

6  59  52.71 

9.1599 

23    9  58.3 

0.443 

8 

8  42  56.41 

9.1307 

20  43    4.6 

5.619 

9 

7    2     1.85 

9.1585 

23    9  28.4 

0.553 

9 

8  45    4.22 

9.1996 

20  37  24.4 

5.799 

10 

7    4  11.01 

9.1597 

23    8  51.9 

0.663 

10 

8  47  11.96 

9.1984 

20  31  38.0 

5.895 

7    6  20.18 

9.1589 

23    8    8.8 

0.773 

11 

8  49  19.63 

9.1973 

20  25  45.4 

5J97 

12 

7    8  29.36 

9.1531 

23    7  19.1 

0.883 

12 

8  51  27.24 

9.1969 

20  19  46.7 

6.098 

13 

7  10  38.55 

9.1539 

23    6  22.8 

0.993 

13 

8  53  34.78 

9.1951 

20  13  42.0 

6.199 

14 

7  12  47.75 

9.1534 

23    5  19.9 

1.109 

14 

8  55  42.25 

9.1939 

20    7  31.2 

6.930 

15 

7  14  56.9<i 

9.1535 

23    4  10.4 

1.913 

15 

8  57  49.64 

9.1996 

20     1   14.4 

6.330 

16 

7  17    6.17 

9.1536 

23    2  54.3 

1.393 

16 

8  59  56.96 

9.1914 

19  54  51.6 

6.430 

17 

7  19  15.39 
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3.4114 

26.10 

8.4159 

51.19 

8.4803 

16.54 

8.4847 

42.15 

8.4891 

8.03 

8.4335 

34.17 

8.4378 

0.56 

8.4490 

27.21 

8.4463 

54.12 

8.4508 

21.28 

3.4547 

48.68 

8.4587 

16.33 

8.4088 

44.22 

8.4668 

12.35 

8.4708 

40.72 

8.4747 

9.32 

8.4786 

38.15 

8.4884 

S.17  56  16.6 
18  5  25.4 
18  14  27.8 
18  23  23.6 
18  32  12.7 
18  40  55.1 
18  49  30.7 

18  57  59.4 

19  6  21J2 
19  14  35.9 
19  22  43.5 
19  30  44.0 
19  38  37.3 
19  46  23.3 

19  54  1.8 

20  1  32.9 
20  8  56.5 
20  16  12.5 
20  23  20.8 
20  30  21.4 
20  37  14.2 
20  43  59.2 
20  50  36.3 

S.20  57  5.4 


MONDAY  30. 


4    7.20 

8.4861 

6  36.48 

8.4898 

9    5.98 

8.4934 

11  35.69 

8.4969 

14    5.61 

8.5004 

16  35.74 

8.5039 

19    6.08 

8.5078 

21  3a61 

8.5105 

24    7.34 

8.5137 

26  38.26 

8J^169 

29    9.37 

8.5199 

31  40.65 

8.5398 

34  12.11 

8.5357 

36  43.74 

8.5386 

:^  15.54 

8.5313 

41  4750 

8.5340 

44  19.62 

3.5365 

46  51.88 

8.5389 

49  24.29 

8.5413 

51  56.84 

8.5437 

54  29.53 

8.5459 

57    2.35 

3.5480 

59  35.29 

8.5499 

2    8.34 

8.5518 

4  41.50 

3.5536 

S.2I 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

S.22 


3  26.5 
9  39.5 

15  44.3 
21  40.9 
27  29.3 
33  9.3 
38  40.9 
44  4.1 

49  18.8 
54  24.9 
59  22.4 

4  11.4 
8  51.7 

13  23.2 
17  45.9 
21  59.9 
26  5.0 
30  1.2 
33  48.4 
37  26.7 
40  .55.9 
44  16.1 
47  27.2 

50  *^9.2 
53  22.1 


TUESDAY,  OCTOBER  1. 


9.900 
9.003 
eJMb 
8.874 
8.769 
8.650 
8.536 
8.431 
8.304 
8.186 
8.067 
7.948 
7.897 
7.704 
7.580 
7.456 
7.330 
7JM)8 
7.074 
6.945 
6.815 
6.684 
6J&58 
6.418 


6.884 
6.148 
6.013 
5.875 
5.737 
5.597 
5.457 
5.316 
5.173 
5.030 
4.887 
4.744 
4.598 
4.458 
4.306 
4.159 
4.011 


h 
18 


m      8 

4  41.50 


s 
9.5i36 


Is.  22  53  22.1       8.806 


3.718 
3.568 
3.418 
3.361 
3.109 
9.957 
8.805 


PHASES  OF  THE  MOON. 


J>  First  Quarter 
O  Full  Moon  . 
<r  I^ast  Quarter . 
#  New  Moon 


.Sept 


d 
2 


34.6 

9      1     52.6 

16    16    48.7 

24     14    41.7 
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xm. 


GREENWICH  MEAN  TIME. 

liUKAS  DISTANCES. 

k 

Name  and  Direction 

Noon. 

P.L. 
of 

IIP»- 

P.L. 

of 

Vlh. 

P.  L. 

of 

IK^ 

P.  L. 
of 

^ 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

Sun 

W. 

72  5756 

S716 

74  34'    8 

9706 

76  id  3^' 

9701 

7f47  16 

9003 

Spica 

W. 

30  22  44 

9519 

32    3  40 

9494 

a3  45    2 

9477 

35  26  48 

9460 

JUPITKK 

£. 

36  33  57 

9397 

34  50  18 

9390 

33    629 

9383 

31  22  30 

9376 

a  AquilsB 

E. 

69    5    8 

3180 

67  38  35 

3193 

66  12  18 

3909 

64  46  19 

3995 

Fomalhaut 

E. 

100  51  50 

9590 

99  12  41 

9580 

97  33  19 

9579 

95  53  45 

9563 

2 

Sun 

W. 

85  53    3 

9665 

87  30  43 

9649 

89    8  32 

9641 

90  46  31 

9635 

Spica 

W. 

44    041 

9396 

45  44  19 

9387 

47  28  12 

9377 

49  12  20 

9367 

a  Aquile 

E. 

57  42  30 

3354 

56  19  21 

3391 

54  56  54 

3431 

53  35  13 

3478 

Fomalhaut 

E, 

87  33  12 

9597 

85  52  37 

9599 

84  11  54 

9516 

82  31    3 

9511 

n  Pegasi 

E. 

103  58  39 

9756 

102  23  14 

9744 

100  47  33 

9739 

99  11  36 

9799 

3 

Sun 

W. 

98  58  43 

9601 

100  37  36 

9596 

102  16  37 

9590 

103  55  46 

9584 

Spica 

W. 

57  56  17 

9395 

59  41  40 

9317 

61  27  14 

9311 

63  12  58 

9304 

a  Aquile 

E. 

47     1  38 

3803 

45  46  39 

3895 

44  33  14 

3997 

43  21  31 

4119 

Fomalhaut 

E. 

74    5  20 

9494 

72  23  59 

9499 

70  42  35 

9499 

69    1  10 

9489 

a  Pegasi 

E. 

91    8  42 

9681 

89  31  37 

9675 

87  54  24 

9671 

86  17    5 

9866 

4 

Sun 

W. 

112  13  21 

9559 

113  53  12 

9555 

115  33    9 

9551 

117  13  11 

9648 

Spica 

W. 

72    4    1 

9974 

73  50  39 

9969 

75  37  24 

9964 

77  24  16 

9960 

Aiitares 

W. 

26  34  31 

94tf7 

28  17  56 

9384 

30    1  54 

9364 

31  46  20 

9348 

Fomalhaut 

E. 

60  34  28 

9505 

58  53  22 

9511 

57  12  24 

9517 

55  31  35 

9596 

a  Pegasi 

E. 

78    9  33 

9661 

76  32     1 

9683 

74  54  31 

9606 

73  17    6 

9671 

5 

Sun 

W. 

125  34  26 

9535 

127  14  50 

9534 

128  55  16 

9594 

130  35  42 

9533 

Spica 

W. 

86  20    4 

9943 

88    7  27 

9941 

89  54  54 

9939 

91  42  Xi 

9938 

An  tares 

W. 

40  33  39 

9991 

42  19  52 

9383 

44    6  17 

99n 

45  52  51 

9971 

Jupiter 

W. 

20    1  50 

9997 

21  49  37 

9934 

23  37  29 

9991 

25  25  25 

9990 

Fomalhaut 

E. 

47  11  28 

9601 

45  32  34 

9694 

43  54  12 

9651 

42  16  26 

9681 

a  Pegasi 

E. 

65  12    7 

9715 

63  35  47 

9799 

61  59  45 

9744 

60  24    4 

9763 

6 

Aotares 

W. 

54  47  21 

9954 

56  34  28 

9953 

58  21  37 

9953 

60    8  46 

9953 

Jupiter 

W. 

34  25  30 

9917 

36  13  32 

9918 

;}8    1  33 

9919 

39  49  32 

9991 

Fomalhaut 

E. 

34  20    6 

9994 

32  48  18 

9999 

31  18    4 

3088 

29  49  40 

3103 

a  Pegasi 

E. 

52  32  44 

9895 

51     0  19 

9933 

49  28  42 

9974 

47  57  57 

3091 

a  Arietis 

E. 

93  22    0 

9344 

91  37    5 

9345 

89  52  11 

9347 

88    7  20 

9348 

7 

Antares 

W. 

69    4  15 

9969 

70  51  11 

9965 

72  38    2 

3968 

74  24  48 

9979 

Jupiter 

W. 

48  48  36 

9335 

50  36  11 

9940 

52  23  39 

9946 

54  10  59 

9961 

a  Arietis 

E. 

79  24    4 

9369 

77  39  45 

9375 

75  55  34 

9389 

74  11  33 

9390 

Aldeharan 

E. 

110  20  59 

9998 

108  33  13 

9939 

106  45  33 

9937 

104  58    0 

9949 

8 

Antares 

W. 

83  16  43 

9304 

85    2  37 

9311 

86  48  20 

9390 

88  33  51 

9398 

Jupiter 

W. 

63    5  31 

9983 

64  51  55 

9991 

66  38    8 

9300 

68  24    8 

9309 

flt  Aquils 

W. 

44  59    9 

3854 

46  13  16 

3768 

47  28  51 

3693 

48  45  45 

3096 

a  Arietis 

E. 

65  34  42 

9449 

63  52    7 

9455 

62    9  50 

9470 

60  27  54 

9486 

Aldeharan 

E. 

96    222 

9974 

94  15  45 

9989 

92  29  19 

9990 

90  43    5 

9999 

9 

Jupiter 

W. 

77  10  43 

9359 

78  55  17 

9370 

80  39  35 

9381 

82  23  37 

9394 

aAquils 

W. 

55  25  47 

3395 

56  48    9 

3366 

58  11     6 

3338 

59  34  33 

3316 

a  Ariethi 

E. 

52    4    3 

9578 

50  24  38 

9601 

48  45  45 

9097 

47    7  27 

9656 

Aldeharan 

E. 

81  55  18 

9348 

80  10  29 

9359 

78  25  56 

9971 

76  41  40 

9383 

XIV. 
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159 


GBEENWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

5« 

Name  and  Diraotlon 
of  Objeet. 

Midnight 

P.L. 

of 

Biff. 

XVh. 

P.L, 

of 

Diff. 

XVlllii. 

P.L. 

of 

Diff. 

XXIJ^. 

P.L. 

of 

Biff. 

1 

SUH 

W. 

7924'    5 

9686 

81     l'    i 

9678 

8l  38  1§ 

9670 

84  15  33 

9668 

Spica 

W. 

37    8  57 

9446 

38  51  26 

9433 

40  34  14 

9491 

42  17  19 

9400 

JUPITKR 

E. 

29  38  21 

9969 

27  54    2 

9363 

26    9  34 

9357 

24  24  57 

9950 

a  Aquil» 

E. 

63  20  40 

3945 

61  55  24 

3968 

60  30  35 

9994 

59    6  16 

3399 

Fomalhaut 

E. 

94  13  59 

9555 

92  34    2 

9548 

90  53  55 

9540 

89  13  38 

9534 

2 

Sun 

W. 

92  24  39 

9898 

94    2  56 

9691 

95  41  23 

9614 

97  19  59 

9608 

Spica 

W. 

50  56  42 

9358 

52  41   17 

9348 

54  26    5 

9941 

56  11    5 

9333 

a  Aqiiilie 

E. 

52  14  24 

3589 

50  54  32 

3586 

49  35  42 

3660 

48  18    2 

3799 

Fomalhaut 

E. 

80  50    5 

9507 

79    9    1 

9503 

77  27  52 

9499 

75  46  38 

9497 

a  Pegasi 

E. 

97  35  25 

9719 

95  59    1 

9703 

94  22  25 

9695 

92  45  38 

9688 

3 

Sun 

W. 

105  35    3 

9579 

107  14  27 

9574 

108  53  58 

9569 

110  33  36 

9564 

Spica 

W. 

64  58  52 

9397 

06  44  56 

9901 

m  31   9 

9985 

70  17  31 

9979 

a  Aquils 

E. 

42  11  41 

4943 

41     3  55 

4380 

;19  58  25 

4558 

38  55  24 

4748 

Fomalhailt 

E. 

67  19  45 

9499 

65  38  21 

9494 

63  56  59 

9497 

62  15  41 

9500 

a  Pegasi 

E. 

84  39  40 

9663 

83    2  11 

9661 

81  24  39 

9600 

79  47    6 

9660 

4 

Soil 

W. 

118  53  18 

9545 

120  33  29 

9541 

122  13  45 

9539 

123  54    4 

9537 

Spica 

W. 

79  11   15 

9956 

80  58  20 

9958 

82  45  30 

9949 

84  32  45 

9946 

Antares 

W. 

33  31  10 

9333 

35  16  21 

9390 

37     1  51 

9309 

38  47  38 

9999 

Fomalhaut 

E. 

53  50  58 

9537 

52  10  36 

9550 

50  30  32 

9564 

48  50  48 

9589 

a  Pegasi 

E. 

71  39  47 

9876 

70    2  35 

9684 

68  25  33 

9600 

G6  48  43 

9703 

5 

Suif 

W. 

132  16    9 

9534 

133  56  a5 

9535 

135  37    0 

9536 

137  17  23 

9538 

Spica 

W. 

93  29  54 

9937 

95  17  26 

9937 

97    4  59 

9996 

98  52  33 

9936 

Antares 

W. 

47  39  33 

9966 

49  26  22 

9969 

51   13  17 

9959 

53    0  17 

9956 

Jupiter 

W. 

27  13  23 

9918 

2J)     1  23 

9917 

30  49  25 

9916 

32  37  28 

9917 

Fomalhaut 

E. 

40  39  21 

9716 

;}9    3    3 

9757 

37  27  39 

9805 

35  53  17 

9859 

o  Pegnsi 

E. 

58  48  47 

9783 

57  13  57 

9806 

55  39  37 

9899 

54    5  51 

9869 

6 

Autares 

W. 

61  55  55 

9953 

m  43    3 

9954 

65  30  10 

9956 

67  17  14 

9958 

Jupiter 

W. 

41  37  28 

9993 

43  25  21 

9995 

45  13  11 

47    0  56 

9939 

Fomalhaut 

E. 

28  23  23 

3319 

26  59  33 

3470 

25  38  35 

9668 

24  20  57 

9874 

a  Pegasi 

E. 

46  28  10 

3073 

44  59  28 

3133 

43  31  58 

3199 

42    5  48 

9979 

aArietis 

E. 

86  22  32 

9351 

84  37  47 

9354 

82  53    6 

9958 

81     8  31 

9964 

7 

Antares 

W. 

76  11  28 

9978 

77  58    0 

9984 

79  44  23 

9980 

81  30  38 

9996 

Jupiter 

W. 

55  58  11 

9956 

57  45  15 

9969 

59  32  10 

9968 

61   18  56 

9976 

a  Arietis 

E. 

72  27  44 

9998 

70  44    7 

9408 

69    0  43 

9418 

67  17  34 

9490 

Aldebaran 

E. 

103  10  35 

9947 

101  23  18 

9953 

99  36    9 

8960 

97  49  10 

9967 

8 

Antares 

W. 

90  19  10 

9337 

()2    4  16 

9346 

93  49    8 

9957 

95  33  45 

3367 

Jupiter 

W. 

70    9  55 

9318 

71  55  28 

9397 

73  40  48 

9397 

75  25  58 

9348 

a  AqiiilaB 

W. 

50    3  51 

3567 

51  23     1 

3515 

52  43    8 

3471 

54    4    5 

3431 

a  Arietit) 

E. 

58  46  19 

9501 

57    5    7 

9518 

55  24  19 

9537 

53  43  57 

9557 

Aldebaran 

E. 

88  57    4 

9306 

87  11  16 

9317 

85  25  42 

9398 

83  40  23 

9337 

9 

Jupiter 

W. 

84    7  21 

9406 

85  50  48 

9418 

87  33  57 

9431 

89  16  47 

9444 

aAquilsB 

w. 

60  58  26 

3997 

62  22  41 

3989 

63  47  14 

9969 

65  12    2 

3958 

a  Arietis 

E. 

45  29  46 

9683 

43  52  43 

9713 

42  16  21 

9748 

40  40  45 

9785 

Aldebaran 

E. 

74  57  41 

9996 

73  14    0 

9406 

71  30  36 

9491 

69  47  31 

9433 
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XV. 


GBBENWIGH  MEAN  TIME. 

LUNAR  DISTANCES. 

®9 

Name  and  Diraoifon 

Noon. 

P.L. 
of 

Ulfcu 

P.L. 
of 

Vlb. 

P.L. 
of 

IXh. 

P.L. 
of 

f 

of  ObJ«et. 

Dtff. 

Diff. 

DIff. 

Dilt 

10 

JOPITBR 

W. 

90  59  19 

9458 

92  4135 

9479 

9I2325 

9406 

96    4  59 

9490 

aAquilaB 

W. 

66  37    3 

3950 

68    2  13 

3944 

69  27  30 

3940 

70  52  52 

3939 

Fomalhaiit 

W. 

81  12  41 

3943 

:«  37  59 

3184 

34    4  27 

3136 

35  31  53 

3097 

otArietiK 

E. 

Ji9    5  58 

9895 

37  32    3 

9870 

a5  59  6 

9990 

34  27  12 

9974 

Aldebaran 

E. 

68  .4  44 

9447 

66  22  16 

94«1 

64  40    8 

9475 

62  58  20 

9480 

11 

Jupiter 

W. 

104  27  48 

9573 

106    7  20 

9586 

107  46  32 

9003 

109  25  23 

9018 

a  Aquilee 

W. 

77  59  28 

9954 

79  24  33 

3909 

80  49  2J* 

3971 

82  14  14 

3981 

Foroalhaut 

W. 

42  58  29 

9966 

44  28  59 

9977 

45  59  41 

9900 

47  30  32 

9966 

AldelMiran 

E. 

54  34   19 

99«3 

52  54  3:3 

9578 

51   15    8 

9593 

49  36    4 

9010 

12 

fi  Aqiiile 

W. 

89  14  47 

3345 

90  38    7 

3300 

92     1     9 

.1377 

93  23  52 

33B3 

Fomalhaut 

W. 

55    5  31 

9907 

56  36  25 

99n 

58    7  14 

99n 

59  37  56 

90n 

fi  Pef^asi 

W. 

41  51     1 

3675 

43    8  15 

3030 

44  26  17 

3503 

45  44  59 

3501 

Alilebaran 

E. 

41  26    5 

9668 

;31>  49    9 

9704 

38  12  34 

9790 

36  36  21 

9730 

Pollux 

E. 

85  39  :» 

9695 

84     2  47 

9711 

82  26  22 

9790 

80  50  17 

9741 

Vrwus 

E. 

105  51  37 

3095 

104  23  21 

3119 

102  55  26 

3199 

101  27  51 

3144 

Vi 

Fomalhaut 

W. 

67    9  18 

3099 

68  ly,)    4 

3030 

70    8  39 

3040 

71  38    2 

3049 

a  Pegnsi 

W. 

52  25  54 

3455 

5:3  47    8 

3444 

55    8  ti5 

3434 

56  30  13 

3495 

Pollux 

E. 

72  54  47 

9815 

71  20  39 

9830 

69  46  49 

9844 

68  13  18 

9857 

Vends 

E. 

94  14  48 

3995 

92  49    8 

3941 

91  2:3  47 

3950 

89  58  44 

3970 

AfARS 

E. 

104  24  13 

3018 

102  54  23 

3094 

101  24  52 

3047 

99  55  38 

3009 

Sow 

E. 

131   13  3:3 

3168 

129  46  46 

3183 

128  20  16 

3197 

126  54    3 

3910 

14 

Fomalhaut 

W. 

79    2    0 

3098 

80  30  12 

3100 

81  58  11 

3119 

83  25  58 

3199 

a  Pegasi 

W. 

6:^  20  12 

3405 

64  42  23 

3404 

66    4  a5 

3404 

67  26  47 

3404 

Polhix 

E. 

60  30    5 

9994 

58  58  17 

9938 

57  2()  46 

9950 

55  55  30 

9909 

Venus 

E. 

82  57  44 

3349 

81  34  21 

3355 

80  11    13 

3307 

78  48  19 

3380 

Mars 

E. 

92  ;«  44 

3199 

91     6  10 

3141 

89  38  50 

3153 

88  11  45 

3105 

Suff 

E. 

119  46  57 

3976 

118  22  18 

3988 

1 16  57  53 

3300 

115  a3  42 

3313 

15 

Fomalhaut 

W. 

90  41  56 

3176 

S>2    8  34 

3185 

93  35     1 

3194 

95     1   17 

3903 

Vewus 

E. 

71  57  16 

3437 

70  35  41 

3446 

69  14  17 

3456 

67  5:}    3 

3404 

Mars 

E. 

80  59  40 

3318 

79  33  52 

3997 

78    8  15 

3930 

76  42  48 

3944 

Saturh 

E. 

m  27  5.3 

3099 

81  58  16 

3038 

80  28  50 

3040 

78  59  IH 

3054 

Kegulus 

E. 

84     8  'Zi 

9989 

82  37  57 

9997 

81     7  41 

3000 

79  37  JI6 

3014 

Sun 

E, 

108  ;i6    3 

3365 

107  13    6 

.•074 

105  50  20 

3384 

104  27  45 

3399 

10 

ft  Arietis 

W. 

41  36  31 

3360 

42  59  :« 

3348 

44  22  49 

3338 

45  46  17 

3397 

Vewus 

E. 

61     9  14 

3509 

59  48  52 

3508 

58  28  37 

3514 

57    8  28 

3519 

Mars 

E. 

61>  :V7  50 

3379 

68  13  14 

3985 

66  48  45 

3989 

65  24  21 

3904 

Saturn 

E. 

71  35  32 

3087 

70    7    7 

3099 

6j<  :W  48 

3097 

67  10  a5 

3109 

Regulus 

E. 

72    9  25 

3047 

70  40  11 

3059 

69  11     3 

3057 

67  42     1 

3009 

Suif 

E. 

97  irr   1 

3497 

96  15  15 

3433 

94  53  []6 

3438 

93  32    2 

3449 

17 

a  Arietis 

W. 

52  46  18 

35287 

54   10  45 

3980 

55  :)5  20 

3973 

57    0    3 

3907 

Vewus 

E. 

50  28  56 

3536 

49    9  12 

3538 

47  49  30 

3540 

46  29  5(t 

3540 

Mars 

E. 

58  2J}  30 

3309 

56  59  29 

3311 

55  35  30 

3319 

54   II  32 

3313 

Saturw 

E. 

59  50  38 

3116 

58  2-i  48 

3118 

56  55     0 

3119 

55  27  13 

3119 

Regulus 

E. 

60  18    0 

3077 

58  49  22 

3078 

57  20  4(J 

3079 

55  52  11 

3079 

Suw 

E. 

86  45  18 

3457 

85  24    6 

3459 

84    2  56 

3400 

82  41  47 

3401 

XVI. 
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OBEENWICU  M£AN  TIME. 

LUNAB  DISTANCES. 

c 

NftmeandDireotioii 
of  Object. 

Midnight. 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Dlff. 

xvnih 

P.L. 
of 
DIflf. 

9543 

XXIh. 

P.L. 
of 
Diff. 

10 

Jupiter 

W. 

97  46  13 

S514 

99  27'    7 

9598 

101    7  41' 

102  47  55 

9558 

aAquiliB 

W. 

72  18  15 

3939 

73  43  :38 

3941 

75    8  59 

3944 

76  34  16 

3948 

1 

Fomalhaut 

w. 

37    0    6 

3065 

3d  28  59 

3039 

;i9  58  24 

3017 

41  28  16 

3000 

a  Arietis 

E. 

32  56  27 

3035 

31  26  58 

3104 

21)  58  53 

3189 

28  :«  22 

3979 

Aldebaran 

E. 

61  16  51 

•     3503 

59  35  42 

9518 

57  54  54 

9533 

56  14  26 

9548 

11 

Jfpiter 

W. 

111    3  53 

9634 

112  42    2 

9649 

114  19  51 

9664 

115  57  19 

9680 

a  AquilsB 

W. 

83  38  48 

3299 

85    3    9 

3303 

86  27  17 

3316 

87  51   10 

3330 

Fomalhaut 

W. 

49     1  29 

99eQ 

50  32  30 

9961 

52    3  32 

9969 

53  34  a3 

9964 

Aldebaran 

E. 

47  57  22 

9695 

46  19     1 

9640 

44  41     1 

43    3  2a 

9679 

IQ 

a  AqiiilsB 

W. 

94  46  16 

3411 

96    8  20 

3431 

97  30    2 

3450 

98  51  22 

3471 

Fomalhaut 

W. 

61     8  31 

9969 

62  38  57 

9997 

64    9  14 

3005 

65  39  21 

3013 

aPegasi 
Aldebaran 

W. 

47    4  16 

3533 

48  24    4 

3508 

49  44  19 

3468 

51     4  57 

3471 

E. 

35    0  29 

9759 

33  24  58 

9768 

31  49  48 

9785 

30  15    0 

9801 

Pollux 

E. 

79  14  32 

9756 

77  39    7 

9771 

76    4     1 

9786 

74  29  14 

9801 

Venub 

E. 

100    0  35 

3161 

98  33  39 

3178 

97    7    3 

3193 

95  40  46 

3909 

13 

Fomalhaut 

W. 

73    7  14 

8059 

74  36  14 

3069 

76    5     1 

3079 

77  33  36 

3088 

a  Pegaai 

W. 

57  52     I 

3418 

59  13  57 

3414 

60  35  58 

3410 

61  58    3 

3407 

Pollux 

E. 

66  40    4 

9871 

65    7    8 

9885 

63  34  30 

9808 

62    2    9 

9919 

Ve5U8 

E. 

88  33  58 

3986 

87    9  30 

3300 

85  45  18 

3314 

84  21  23 

3398 

Mars 

E. 

98  26  42 

3076 

96  58    3 

3089 

95  29  40 

3103 

94     1  34 

3116 

Sun 

E. 

125  28    6 

3994 

124    2  25 

3937 

122  37    0 

3951 

121  11  51 

3964 

14 

Fomalhaut 

W. 

84  53  33 

3138 

86  20  56 

3148 

87  48    7 

3156 

89  15    7 

3167 

aPegasi 

W. 

68  48  59 

3405 

70  11  10 

3407 

71  33  19 

3409 

72  55  25 

3419 

Pollux 

E. 

54  24  29 

9973 

52  53  43 

9985 

51  23  12 

9097 

49  52  55 

3008 

Venus 

E. 

77  25  40 

3399 

76    3  14 

3404 

74  41    2 

3415 

73  19    3 

3496 

Mars 

E. 

86  44  54 

3177 

85  18  17 

3187 

83  51  52 

3198 

82  25  40 

3908 

Sun 

E. 

114    9  45 

3394 

1 12  46    1 

3335 

111  22  30 

3345 

109  59  11 

3355 

15 

Fomalhaut 

W. 

96  27  23 

3919 

97  53  18 

3990 

,99  19    4 

3998 

100  44  40 

3936 

Venus 

E. 

66  31  59 

3473 

65  11     5 

3461 

63  50  20 

3488 

62  29  43 

3496 

Mars 

E. 

75  17  31 

3959 

73  52  23 

3959 

72  27  24 

3966 

71     2  33 

3973 

Saturn 

E. 

77  30  28 

3069 

76     1  32 

3069 

74  32  44 

3075 

73    4    4 

3089 

Regulus 

E. 

78    7  40 

3091 

76  37  53 

3098 

75    8  15 

3035 

73  38  46 

3049 

Sun 

E. 

103    5  19 

3400 

101  43    2 

3408 

100  20  54 

3415 

98  58  54 

3491 

16 

a  Arietis 

W. 

47    9  57 

3318 

48  33  48 

3309 

49  57  49 

3301 

51  21  59 

3994 

Venus 

E. 

55  48  25 

3594 

54  28  27 

3597 

5.3    8  33 

3531 

51  48  43 

3534 

Mars 

E. 

64    0    2 

3998 

62  35  48 

3309 

61  11  39 

3305 

59  47  ;« 

3307 

Saturn 

E. 

65  42  28 

3105 

64  14  25 

3109 

62  46  26 

3111 

61   18  30 

3114 

Regulus 

E. 

66  13    5 

3065 

64  44  13 

3069 

63  15  25 

3079 

61  46  41 

3074 

Sun 

E. 

92  10  .33 

3446 

90  49    9 

3450 

89  27  49 

3453 

88    6  32 

3455 

17 

a  Arietis 

W. 

58  24  53 

3960 

59  49  51 

3954 

61   14  56 

3947 

62  40    9 

3949 

Venus 

E. 

45  10  \Qr 

3541 

43  50  31 

3541 

42  30  52 

3541 

41  11  13 

3539 

Mars 

E. 

52  47  35 

3313 

51  23  38 

3319 

49  59  40 

3311 

48  35  41 

3310 

Saturn 

E. 

53  59  26 

3119 

52  31  39 

3119 

51     3  52 

3118 

49  36    4 

3116 

Regulus 

E. 

54  23  36 

3080 

52  55    2 

3080 

51  26  28 

3079 

49  57  53 

3078 

Sun 

E. 

81  20  30 

3460 

79  59  30 

3460 

78  38  21 

3459 

77  17  11 

3457 

II 
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XVIL 


GEEENWIOH  MEATT  TIME. 

LUNAB  DISTA1?C£8. 

o  8 
18 

P.L, 

P.L. 

P.L. 

P.L. 

Name  Mid  DireoUoo    { 

Noon. 

of 

mh. 

of 

VPu 

of 

1X«» 

of 

of  Objeot. 

Dlff. 

DIflf. 

DIflf. 

Wff. 

a  Arietis 

W. 

64    529' 

3935 

65  30  5#' 

3896 

66  56  33 

3991 

6^22  17 

3914 

Aldebaran 

W. 

31  59  30 

3089 

33  28    2 

3078 

34  56  39 

3673 

36  25  21 

3069 

Venus 

E. 

39  51  32 

3538 

38  31  50 

3536 

37  12    6 

8534 

35  52  19 

3539 

Mars 

E. 

47  11  41 

3308 

45  47  39 

3306 

44  23  34 

3303 

42  59  26 

3300 

Satorw 

E. 

48    8  14 

3114 

46  40  22 

3119 

45  12  27 

3110 

43  44  29 

3107 

ReguluB 

E. 

48  29  16 

3078 

47    0  37 

3074 

45  31  56 

3073 

44    3  13 

3070 

Suif 

E. 

75  55  59 

3454 

74  34  44 

3453 

73  13  27 

3450 

71  52    7 

3446 

19 

a  Arietis 

W. 

75  3.3    2 

3178 

76  59  38 

3170 

78  26  23 

31^ 

79  53  18 

3153 

Aldebaran 

W. 

43  50  25 

3040 

45  19  48 

3034 

46  49  19 

3097 

48  18  58 

3090 

Vewus 

E. 

29  12  36 

3514 

27  52  27 

3510 

26  32  14 

3506 

25  11  56 

3501 

Mars 

E. 

35  57  40 

3978 

34  33    3 

3979 

as    8  19 

3967 

31  43  29 

3961 

Saturn 

E. 

36  23  35 

3086 

34  55    8 

3081 

33  26  35 

3075 

31  57  55 

3060 

ReguluH 

E. 

36  38  40 

3059 

35    9  31 

3047 

33  40  17 

3043 

32  10  57 

3038 

Sun 

E. 

65    4  16 

3493 

6:3  42  25 

3416 

62  20  27 

3409 

60  58  21 

3408 

20 

a  Arietis 

W. 

87  10  25 

3110 

88  38  23 

3101 

90    6  32 

3091 

91  34  52 

3089 

Aldebaran 

W. 

55  49  38 

9979 

57  20  17 

9969 

58  51     8 

9959 

60  22  12 

9949 

Sun 

E. 

54    5  46 

3364 

52  42  48 

3354 

51   19  39 

3345 

49  56  20 

3337 

21 

Aldebaran 

W. 

68    0  44 

9897 

69  33    7 

9686 

71     5  44 

9874 

72  38  36 

9869 

Pollux 

W. 

24  17  57 

3006 

25  48    2 

9989 

27  18  37 

9961 

28  49  39 

9941 

Sun 

E. 

42  57     1 

3988 

41  32  35 

3977 

40    7  57 

3968 

38  43    8 

3950 

22 

Aldebaran 

W. 

80  26  44 

9809 

82     I    9 

9791 

83  35  49 

9779 

85  10  45 

9766 

Pollux 

W. 

36  30  47 

9859 

38    4    7 

9836 

39  37  48 

9891 

41  11  49 

9805 

Sun 

E. 

31  36  16 

3913 

30  10  22 

3905 

28  44  19 

3199 

27  18    9 

3193 

26 

Sun 

W. 

18    6  59 

9994 

19  38  48 

3891 

21  11  18 

9664 

22  44  23 

9840 

Antares 

E. 

48    3  2;^ 

9497 

46  22    6 

9499 

44  40  42 

9488 

42  59  12 

9485 

Jupiter 

E. 

69    4  31 

9467 

67  22  31 

9459 

65  40  20 

9451 

63  57  58 

9443 

a  AquilfB 

E. 

95  a3  51 

3115 

94    6    0 

3105 

92  37  56 

3005 

91     9  40 

3087 

27 

Sun 

W. 

30  36  16 

9760 

32  n  37 

9747 

33  47  14 

9737 

a5  23    5 

9796 

Antares 

E. 

34  31     5 

9485 

32  49  31 

9489 

31     8    3 

9497 

29  26  45 

9506 

Jupiter 

E. 

55  23  31 

9409 

53  40    9 

9403 

51  56  39 

9397 

50  13    0 

3391 

a  Aquilfe 

E. 

83  46  19 

3065 

82  17  26 

3064 

80  48  32 

3065 

79  19  39 

3067 

28 

Sun 

W. 

43  25  22 

9687 

45    2  19 

9681 

46  39  25 

9675 

48  16  39 

9670 

Jupiter 

E. 

41  32  54 

9368 

39  48  33 

9364 

38    4    6 

9360 

36  19  34 

9357 

a  AauilsB 

E. 

71  56  42 

3105 

70  28  38 

3118 

69    0  50 

3133 

67  33  20 

3150   1 

Fomalhaut 

E. 

103  55  47 

9540 

102  15  30 

9534 

100  35    4 

9597 

98  54  29 

9599 

1 

29  1  Sun 

W. 

56  24  24 

9648 

58    2  14 

9645 

59  40    8 

9649 

61  18    6 

3639 

'  aAqiiils 
1  Fomalhaut 

E. 

60  22    0 

3^5 

58  57  19 

3310 

57  33  19 

3348 

56  10    3 

3391 

E. 

90  29  55 

SS03 

88  48  46 

9500 

87    7  a3 

9499 

85  26  18 

9498  , 

'  aPegasi 

E. 

106  56  47 

9747 

105  20  10 

9738 

103  44  20 

9799 

102    8  19 

9799 

30 

Sun 

W. 

69  28  47 

9699 

71     7    3 

9697 

72  45  21 

9696 

74  23  40 

9695 

a  AquilsB 
Fomalhaut 

E. 

49  27  36 

3685 

48  10  33 

3764 

46  54  53 

3859 

45  40  44 

3950 

E. 

76  59  59 

9501 

75  18  47 

9504 

73  37  39 

9507 

71  56  35 

3510 

a  Pegasi 

E. 

94    6  10 

9698 

92  29  28 

9696 

90  52  43 

9695 

89  15  56 

9695 

XVIIL 
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GREENWICH  MEAN  TIME. 

LUNAR  DI8TAKCES. 

18 

ITMneftndDliBotion 
of  OltJeot. 

Midnight. 

P.L. 
of 

Dur. 

XVb. 

P.L. 

of 

Diflf. 

xvnih. 

P.L. 

of 

Diff. 

XXP»- 

P.L. 

of 

Diff. 

aArietifl 

W. 

69  48    9 

SSW7 

71  14  10 

3900 

7$  40  19 

3193 

74    636 

3186 

AJdebaran 

W. 

37  54    9 

9064 

39  23    3 

3059 

40  52    3 

'9053 

42  21  10 

9047 

Vm»VB 

E. 

34  32  30 

3599 

33  12  38 

3595 

31  52  42 

3591 

30  32  41 

3517 

Mars 

£. 

41  35  14 

3S96 

40  10  58 

3999 

38  46  37 

3968 

37  22  11 

3983 

Saturn 

E. 

42  16  28 

3104 

40  48  23 

3100 

39  20  13 

3095 

37  51  57 

3090 

ReguluB 

E. 

42  34  27 

9067 

41    5  37 

9064 

39  36  43 

3060 

38    7  44 

3056 

Suif 

E. 

70  30  43 

3449 

69    9  14 

3438 

67  47  40 

3433 

66  26    1 

3498 

19 

aArietis 

W. 

81  20  23 

3145 

82  47  38 

3137 

84  15    3 

3198 

85  42  39 

3119 

Aldehenm 

w. 

49  48  46 

3019 

51  18  44 

3004 

52  48  52 

9996 

54  19  10 

9988 

Vends 

E. 

23  51  33 

34»7 

22  31    6 

3495 

21  10  36 

3499 

19  50    3 

3489 

Mars 

E. 

30  18  32 

3956 

28  53  28 

3948 

27  28  16 

3949 

26    2  57 

3336 

Saturn 

E. 

3029    8 

9064 

29    0  14 

3058 

27  31  13 

3059 

26    2    4 

3046 

Regulus 

E. 

30  41  31 

3033 

29  11  59 

3099 

27  42  22 

3094 

26  12  39 

3090 

Sun 

E. 

59  36    7 

3394 

58  13  44 

3387 

56  51  13 

3380 

55  28  34 

3379 

20 

aArietis 

W. 

93    3  24 

3073 

94  32    7 

3063 

96    1    2 

3053 

97  30    9 

3043 

Aidebaran 

W. 

61  53  29 

9939 

63  24  58 

9999 

64  56  40 

9919 

66  28  35 

9908 

Sun 

E. 

48  32  51 

8397 

47    9  11 

3317 

45  45  19 

3307 

44  21  16 

3997 

21 

Aidebaran 

W. 

74  11  43 

9851 

75  45    5 

9839 

77  18  42 

9897 

78  52  35 

9815 

Pollux 

w. 

30  21    6 

9999 

31  52  57 

9904 

33  25  11 

9886 

34  57  48 

9869 

Sun 

E. 

37  18    8 

3949 

35  52  57 

3939 

34  27  34 

3930 

33    2    0 

3991 

22 

Aidebaran 

W. 

86  45  58 

9753 

88  21  27 

9741 

89  57  13 

9790 

91  33  15 

9716 

Pollux 

W. 

42  46  10 

9790 

44  20  51 

9775 

45  55  51 

9761 

47  31  10 

9747 

Sun 

E. 

25  51  52 

3189 

24  25  30 

3187 

22  59    5 

3187 

21  32  40 

3190 

26 

Sun 

W. 

24  17  59 

9890 

25  52    1 

S809 

27  26  26 

9786 

29    1  12 

9779 

Antares 

E. 

41  17  38 

9483 

39  36    1 

9489 

37  54  22 

9489 

36  12  43 

9489 

JUPITVR 

E. 

62  15  25 

9436 

60  ;J2  42 

9499 

58  49  48 

9429 

57    6  44 

9415 

a  Aquiltt 

E. 

89  41  14 

3079 

88  12  39 

3073 

86  43  57 

3069 

85  15  10 

3066 

27 

Sun 

W. 

36  59  10 

9717 

38  35  27 

9709 

40  11  55 

9701 

41  48  84 

9694 

Antares 

E. 

27  45  40 

9518 

26    4  52 

9535 

24  24  27 

9556 

22  44  32 

9585 

JUPITBR 

E. 

48  29  13 

9386 

46  45  18 

9381 

45     1   16 

9377 

43  17    8 

9373 

a  AquilfB 

E. 

77  50  49 

3071 

76  22    4 

3078 

74  53  27 

3085 

73  24  59 

3094 

28 

Sun 

W. 

49  53  59 

9665 

51  31  26 

9660 

53    9    0 

9656 

54  46  39 

9659 

Jupiter 

E. 

34  34  57 

3353 

32  50  15 

9350 

31     5  29 

9348 

29  20  39 

3345 

a  Aquile 

E. 

66    6  11 

3170 

64  39  26 

3199 

63  13    7 

3916 

61  47  17 

3944 

Foraalbaut 

E. 

97  13  46 

9517 

95  32  57 

9513 

93  52    2 

9509 

92  11     1 

9505 

29 

Sun 

W. 

62  56    8 

9636 

64  34  14 

9634 

66  12  23 

9639 

67  50  34 

9631 

a  Aquilas 
Fomaihaut 

E. 

54  47  36 

3438 

53  26    2 

3490 

52    5  27 

3548 

50  45  56 

3613 

E. 

83  45    2 

9498 

82    3  46 

9498 

80  22  30 

9498 

78  41  14 

9499 

a  Pegasi 

E. 

100  32    8 

9715 

98  55  48 

9710 

97  19  21 

9705 

95  42  48 

9701 

30 

Sun 

W. 

76    2    1 

9694 

77  40  23 

9694 

79  18  46 

9694 

80  57    9 

9693 

a  Aquilae 
Fomalbaut 

E. 

44  28  15 

4061 

43  17  35 

4184 

42    8  54 

4399 

41     2  22 

4476 

E. 

70  15  36 

9515 

68  34  43 

9500 

66  53  57 

9595 

65  13  19 

9539 

a  Pegasi 

E. 

87  39    9 

9606 

86    2  23 

9696 

84  25  38 

9608 

82  48  56 

9709 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

r 

1 
1 

THK  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Paasing 
Meridian. 

Xqaation  of 
Time, 
tobe 

fiH>m 

Apparent 

Time. 

Bin:  for 
Ifioor. 

Apparent 
Right  Aaoeniloii. 

h~  m    "  B 

12  31    9.50 
12  34  47.14 
12  38  25.08 

Diir.for 
IHour. 

Appftient 
Declination. 

DifClfor 
IHonr. 

Semi- 

Tues. 
Wed. 
Thur. 

1 
2 
3 

9.062 
9.074 
9.087 

S.   3  2l'54;'9 

3  45  11.3 

4  8  25.1 

^.23 
58.13 
58.01 

16  1.56 
16  1.84 
16  2.13 

64!37 
64.42 
64.47 

10  26*81 

10  45.68 

11  4.24 

8 

0.792 
0.780 
0.767 

Frid. 

Sat 

SUN. 

4 
5 
6 

12  42    3.34 
12  45  41.94 
12  49  20.91 

9.101 
9.116 
9.132 

4  31  35.7 

4  54  43.0 

5  17  46.5 

-57.88 
57.73 
57.56 

16  2.42 
16  2.70 
16  2.98 

64.52 
64.58 
64.64 

11  22.48 
11  40.38 
11  57.92 

0.753 
0.738 
0.722 

Ill 

7 
8 
9 

12  53    0.28 

12  56  40.05 

13  0  20.26 

9.L49 
9.167 
9.185 

5  40  45.9 

6  3  40.8 
6  26  30.9 

-57.38 
57.19 
66.98 

16  3.26 
16  3.54 
16  3.82 

64.70 
64.76 
64.83 

12  15.06 
12  31.79 
12  48.09 

0.705 
0.687 
0.669 

Tl>ur. 

Frid. 

Sat 

10 
11 
12 

13    4    0.92 
18    7  42.07 
13  11  23.72 

9.205 
9.225 
9.247 

6  49  15.9 

7  11  55.4 
7  34  29.1 

-56.76 
56.52 
56.27 

16  4.10 
16  4.37 
16  4.64 

64.90 
64.97 
65.04 

13    3.94 
13  19.30 
13  34.15 

0.649 
0.629 
0.607 

SUN. 

Mon. 

Tues. 

13 
14 
15 

13  15    5.90 
13  18  48.63 
13  22  31.92 

9.269 
9.292 
9.316 

7  56  56.5 

8  19  17.3 
8  41  31.3 

-56.00 
56.72 
55.43 

16  4.91 
16  5.18 
16  5.45 

65.12 
65.20 
65.28 

13  48.49 

14  2.28 
14  15.51 

0..585 
0.562 
0.538 

Wed. 
Thur. 
Frid. 

16 
17 

18 

13  26  15.79 
13  30    0.28 
13  33  45.39 

9.341 
9.366 
9.392 

9    3  38.0 
9  25  37.1 
9  47  28.1 

-55.12 
54.79 
54.45 

16  5.72 
16  5.98 
16  6.25 

65.36 
65.45 
65.54 

14  28.15 
14  40.18 
14  51.59 

0.513 
0.488 
0.462 

Sat. 

SUN. 

Mon. 

19 
20 
21 

13  37  31.14 
13  41  17^ 
13  45    4.59 

9.419 
9.446 
9.474 

10    9  10.7 
10  30  44.5 
10  52     9.1 

-54.09 
53.71 
53.32 

16  6.51 
16  6.78 
16  7.04 

65.63 
65.72 
65.82 

15    2.37 
15  12.50 
15  21.97 

0.435 
0.408 
0.380 

Tues. 
Wed. 
Thur. 

22 
23 
24 

13  48  52.33 
13  52  40.77 
13  56  29.92 

9.502 
9.532 
9.560 

11  13  24.0 
11  34  28.9 
11  55  23.3 

-52.91 
52.48 
52.03 

16  7.31 
16  7.57 

16  7.84 

65.92 
66.02 
66.12 

15  30.77 
15  38.86 
15  46.25 

0.352 
0.324 
0.295 

Frid. 

Sat. 

SUN. 

25 
26 
27 

14    0  19.76 
14    4  10.32 
14    8     1.63 

9.591 
9.622 
9.653 

12  16     6.7 
12  36  38.8 
12  56  59.3 

-51.57 
51.09 
50.59 

16  8.10 
16  8.37 
16  8.63 

66.23 
66.33 
66.44 

15  52.94 

15  58.92 

16  4.15 

0.264 
0.233 
0.202 

Mon. 
Tues. 
Wed, 
Thur. 

28 
29 
30 
31 

14  11  53.68 
14  15  46.48 
14  19  40.04 
14  23  34.36 

9.684 
9.716 
9.747 
9.779 

13  17     7.6 
13  37     3.3 

13  56  45.9 

14  16  ]5.0 

-50.07 
49.54 
48.99 
48.42 

16  8.89 
16  9.15 
16  9.41 
16  9.67 

66.55 
66.66 
66.77 
66.88 

16     8.63 
16  12.37 
16  15.36 
16  17.59 

0.171 
0.139 
0.108 
0.076 

Frid. 

32 

14  27  29.46 

9.812 

S.  14  35  30i2 

-47.83 

16  9.93 

66.99 

16  19.05 

0.043 

Koix.— Tb 

e  mean  time  of  sei 

nidiamete 

r  pMiring  may  be  found  by  v 

Qbtraotinj:  0«.l 

8  Aram  the  sidereal  tim< 

». 

Ti 

e  sign  —  prefixed 

to  the  ho 

Uoatos  that  ao 

nth  declinations  are  inor 

easing. 
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AT  GEESBNWIOH  MEAK  NOON. 

THE  SUN'S 

t 

1 
1 

1 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DiAfor 
iHour. 

Sidereal 

Time, 

or 

Bight  Atoension 

of 

Mean  Sun. 

Apptatmi 
Bight  Afloenaioii. 

DUE  for 
iHoar. 

Appwent 
DeoUnfttion. 

DiSfbr 
IHoar. 

Tues. 
Wed. 
Thur. 

1 

2 
3 

12  31  11.09 
12  34  48.77 
12  38  26.76 

9.064 
9.076 
9.089 

S.    8  22'    6:i 

3  45  21.8 

4  8  35.8 

-68.84 
58.14 
68.03 

10  26*94 

10  45.81 

11  4.37 

0.798 

0.780 
0.767 

h     m      a 

12  41  38.03 
12  45  34.58 
12  49  31.13 

Frid. 

Sat. 

SUN. 

4 
5 
6 

12  42    5.07 
12  45  43.72 
12  49  22.74 

9.103 
9.U8 
9.134 

4  31  46.7 

4  54  54.2 

5  17  58.0 

-57.89 
57.75 
67.57 

11  22.62 
11  40.52 
11  56.06 

0.763 
0.738 
0.788 

*  12  53  27.69 

12  57  24.24 

13  1  20.80 

Mon. 
Tues. 
Wed. 

7 
8 
9 

12  53    2.15 

12  56  41.97 

13  0  22.22 

9.151 
9.169 
9.187 

5  40  57.6 

6  3  52.7 
6  26  43.0 

-67.39 
67.80 
66.99 

12  15.20 
12  31.93 
12  48.23 

0.705 
0.687 
0.669 

13    5  17.35 
13    9  13.90 
13  13  10.45 

Thur. 
Frid. 
Sat. 

10 
11 
12 

13    4    2.93 
13    7  44.12 
13  11  25.81 

9.807 
9.297 
9.849 

6  49  28.2 

7  12    7.9 
7  34  41.8 

-66.77 
56.53 
56.88 

13    4.08 
13  19.44 
13  34.29 

0.649 
0.699 
0.607 

13  17     7.01 
13  21     3.56 
13  25    0.11 

SUN. 

Mon. 

Tues. 

13 
14 
15 

13  15    8.03 
13  18  50.80 
13  22  34.13 

9.871 
9.894 
9.318 

7  57    9.4 

8  19  30.4 
8  41  44.5 

-56.01 
66.73 
56.44 

13  48.63 

14  2.42 
14  15.64 

0.565 
0.568 
0.638 

13  28  56.66 
13  32  53.22 
13  36  49.77 

Wed. 
Thur. 
Frid. 

16 
17 

18 

13  26  18.04 
13  30    2.57 
13  33  47.72 

9.343 
9.368 
9.394 

9    3  51.3 
9  25  50.5 
9  47  41.6 

-65.13 
54.80 
64.45 

14  28.28 
14  40.31 
14  51.71 

0.513 
0.488 
0.468 

13  40  46.32 
13  44  42.88 
13  48  39.43 

Sat. 

SUN. 

Mon. 

19 
20 
21 

13  37  33.50 
13  41  19.93 
13  45    7.02 

9.481 
9.448 
9.476 

10    9  24.3 
10  30  58.2 
10  52  22.8 

-54.09 
63.71 
53.38 

15    2.48 
15  12.61 
15  22.07 

0.436 
0.408 
0.380 

13  52  35.98 

13  56  32.54 

14  0  29.09 

Tues. 
Wed. 
Thur. 

22 
23 
24 

13  48  54.79 
13  52  43.26 
13  56  32.43 

9.504 
9.533 
9.561 

11  13  37.7 
11  34  42.6 
11  55  37.0 

-68.91 
58.48 
68.03 

15  30.86 
15  38.94 
15  46.33 

0.358 
0.384 
0.895 

14    4  25.65 
14    8  22.20 
14  12  18.76 

Frid. 

Sat. 

SUN. 

25 
26 
27 

14    0  22.30 
14    4  12.89 
14    8    4.22 

9.598 
9.683 
9.654 

12  16  20.4 
12  36  52.5 
12  57  12.9 

-51.57 
51.09 
50.59 

15  53.01 

15  58.98 

16  4.20 

0.864 
0.833 
0.808 

14  16  15.31 
14  20  11.87 
14  24     8.42 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

14  11  56.29 
14  15  49.11 
14  19  42.68 
14  23  37.02 

9.685 
9.717 
9.748 
9.780 

13  17  21.1 
13  37  16.7 

13  56  59.2 

14  16  28.2 

-50.07 
49.54 
48.99 
48.48 

16     8.68 
16  12.41 
16  15.39 
16  17.61 

0.171 
0.139 
0.108 
0.076 

14  28    4.97 
14  32     1.52 
14  35  58.07 
14  39  54.63 

Frid. 

32 

14  27  32.13 

9.813 

S.  14  35  43.3 

-47.83 

16  19.06 

0.043 

14  43  51.19 

Kon  -The 
The 
nei 

semidiftmeter  for  nu 
sign  — prefixed  tot 
mcreasiiig. 

Mm  noon  n 
he  hourly 

nay  be  asanmed  the  same  aa  th 
change  of  deoUnation  indicate) 

Kt  for  apparent  i 
}  that  south  deol 

toon. 
Inations 

Diflr.  for  1  Hour, 
-I-9-.8565. 
(Table  HI.) 
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AT  GBEENWIOH  MEAN  NOON. 

THK  SUN'S 

<^ 

1 

1 
1 

LomMlim 

of  the 

ItaaiiuTMtor 

Mean  Time 

TBTTB  LONanrmx. 

1 

"S 

1 

Dift  for 
IHonr. 

LATTTUDB. 

of  the 

TtaHh. 

Dili:  for 
1  Hour. 

of 
SideraalNoon. 

X 

V 

274 

188  29  39"0 

29  18"9 

147!70 

-  0.11 

0.0001987 

-53.3 

b      m       8 

11  16  30.84 

2 

275 

189  28  44.6 

28  24.4 

147.78 

0.24 

0.0000706 

53.3 

11  12  34.94 

3 

276 

190  27  52.0 

27  31.7 

147.85 

0.37 

9.9999425 

53.3 

11     8  39.03 

4 

277 

191  27     1.2 

26  40.8 

147.98 

-0.48 

9.9998145 

-53.3 

11     4  43.12 

5 

278 

192  26  12.2 

25  51.7 

148.00 

0.58 

9.9996868 

53.1 

11     0  47.22 

6 

279 

193  25  25.0 

25    4.4 

148.07 

0.66 

9.9996595 

53.9 

10  56  51.31 

7 

280 

194  24  39.6 

24  18.9 

148.16 

-  0.70 

9.9994328 

-58.7 

10  52  55.40 

8 

281 

195  23  56.2 

23  35.4 

148.33 

0.72 

9.9993067 

53,4 

10  48  59.49 

9 

282 

196  23  14.7 

22  53.8 

148.31 

070 

9.9991813 

53.1 

10  45    3.58 

10 

283 

197  22  35.8 

22  14.3 

148.40 

-0.66 

9.9990567 

-51.8 

10  41     7.68 

11 

284 

198  21  58.0 

21  36.9 

148.49 

0.59 

9.9989329 

51.4 

10  37  11.77 

12 

285 

199  21  22.8 

21     1.6 

148.58 

0.49 

9.9988099 

51.1 

10  33  15.86 

18 

286 

200  20  49.9 

20  28.6 

148.68 

-0.37 

9.9986876 

-50.8 

10  29  19.95 

14 

287 

201  20  19.2 

19  57.8 

148.77 

0.24 

9.9985660 

50.5 

10  25  24.05 

15 

288 

202  19  50.8 

19  29.3 

148.87 

-0.11 

9.9984451 

50.3 

10  21  28.14 

16 

289 

203  19  24.7 

19    3.1 

148.96 

+  0.02 

9.9983248 

-50.0 

10  17  32.23 

17 

290 

204  19    0.9 

18  39.2 

149.06 

0.15 

9.9982050 

49.8 

10  13  36.32 

18 

291 

205  18  89.5 

18  17.7 

149.15 

0.26 

9.9980856 

49.6 

10    9  40.42 

19 

292 

206  18  20.3 

17  58.4 

149.35 

+  0.84 

9.9979664 

-49.5 

10    5  44.51 

20 

293 

207  18    3.4 

17  41.4 

149.34 

0.41 

9.9978475 

49.4 

10     1  48.60 

21 

294 

208  17  48.6 

17  26.7 

149.43 

0.45 

9.9977288 

49.4 

9  57  52.69 

22 

295 

209  17  36.8 

17  14.1 

149.53 

+  0.45 

9.9976102 

-49.4 

9  53  56.78 

23 

296 

210  17  25.9 

17     3.6 

149.61 

0.44 

9.9974917 

49.4 

9  50    0.87 

24 

297 

211  17  17.5 

16  55.1 

149.69 

0.89 

9.9973732 

49.4 

9  46    4.96 

25 

298 

212  17  11.1 

16  48.6 

149.77 

+  0.31 

9.9972549 

-49.3 

9  42    9.05 

26 

299 

213  17    6.5 

16  48.9 

149.85 

0.21 

9.9971368 

49.3 

9  38  13.15 

27 

300 

214  17     3.7 

16  41.0 

149.93 

+  0.10 

9.9970189 

49.1 

9  34  17.24 

28 

301 

215  17    2.7 

16  39.8 

149.99 

-0.03 

9.9969013 

-48.9 

9  30  21.33 

29 

302 

216  17     3.3 

16  40.3 

150.06 

0.16 

9.9967843 

48.6 

9  26  25.42 

30 

303 

217  17     5.5 

16  42.4 

150.13 

0.29 

9.9966679 

48.3 

9  22  29.52 

31 

304 

218  17     9.4 

16  46.2 

150.19 

0.41 

9.9965523 

48.0 

9  18  33.61 

32 

306 

219  17  14.9 

16  51.5 

150.36 

-0.52 

9.9964376 

-47.5 

9  14  37.70 

IToni.— The 
the 

nomben  in  oolumn 
mean  equinox  of  Jag 

Duary  0*.0. 

to  the  tn 

le  Mininoz  of  the  date;  in  oolu 

nnV.to 

Dift:  for  1  Hour, 
—  9-.8296. 
(Table  IL) 
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GREENWICH  MEAK  TIME. 

THE  MOON'S 

1 
1 

SBMIDIAIIKXBB. 

HOBIZOMTAL  PABALLAX. 

UPPBB  TRANSIT. 

▲6E. 

Noon. 

Kidnight. 

Noon. 

Dlff.  for 
IHoar. 

Midnight. 

Diir.  for 
1  Hoar. 

Meridian  of 
Greenwich. 

DiiH  for 
IHoar. 

Noon. 

1 
2 
3 

16  lae 

16  10.1 
16    8.4 

16  ids 

16    9.4 
16    7.1 

59*  15"3 
59  13.8 
59    7.6 

+0.04 

-0.16 

0.36 

59  15:1 
59  11.3 
59    2.7 

-0'.07 
0.86 
0.46 

h      m 

5  36.5 

6  36.5 

7  35.6 

m 

8.50 
8.49 
8.48 

d 

6.4 
7.4 
8.4 

4 
5 
6 

16    5.4 
16     1.1 
15  55.2 

16    3.4 
15  58.3 
15  51.» 

58  56.6 
58  40.6 
58  19.2 

-0.56 
0.79 
1.00 

58  49.3 
58  30.6 
58    6.5 

-0.68 
0.90 
1.18 

8  32.4 

9  26.2 
10  17.0 

8.30 
8.17 
8.06 

9.4 
10.4 
11.4 

7 
8 
9 

15  48.0 
15  39.5 
15  30.1 

15  43.9 
15  34.9 
15  25.3 

57  52.5 
57  21.4 
56  47.0 

-1.82 
1.38 
1.47 

57  37.4 
57    4.5 
56  29.3 

-1.30 
1.44 
1.49 

11     5.3 

11  52.0 

12  37.9 

1.97 
1.93 
1.90 

12.4 
13.4 
14.4 

10 
11 
12 

15  20.5 
15  11.1 
15    2.6 

15  15.7 
15    6.8 
14  59.0 

56  11.5 
55  37.1 
55    6.0 

-1.48 
1.38 
1.19 

55  54.0 
55  21.0 
54  52.5 

-1.44 
1.30 
1.06 
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GEBENWIOH  MEAN  TIME. 

THE  MOON'S  KiaHT  ASCENSION  AND  DECLINATION. 

Bonr. 

Bight  ABoendon. 

Difllfor 
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DiAfor 
IMinnto. 

l>edimition. 

DiAfor 
IMinnte. 

WEI 

)NBSE 

►AY  9. 
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9.0004 

6  31  26.7 

19.413 

12 

3  28  48.96 
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9.0148 

10  41  49.1 

11.368 

9 

4  12    2.20 

9.0741 

18  26  43.9 

7.759 

10 

2  36    5.68 

9.0155 

10  53    9.4 

11.309 

10 

4  14    6.69 

9.0756 

18  34  26.3 

7.661 

11 

2  38    6.63 

9.0160 

11    4  26.2 

11.950 

11 

4  16  11.27 

9.0779 

18  42    a2 

7.570 

12 

2  40    7.62 

9.0169 

11  15  39.4 

11.180 

12 

4  18  15.95 
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GEBBNWIOH  MEAN  TIME. 

THE  MOOITB  EIGHT  ASCENSION  AOT)  DECLINATION. 
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GREENWICH  MEAN  TIME, 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATIiON. 
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5.90Pr 

13 

10  15  56.05 

9.0543 

15  11  54.5 

9.710 

14 

8  38    2.65 

9.1134 

21  10  26.3 

5.379 

14 

10  17  59.28 

9.0533 

15    2    9.5 

9.790 

15 

8  40    9.42 

9.1199 

21     5    0.5 

5.481 

15 

10  20    2.45 

9.0594 

14  52  19.7 

9.860 

16 

8  42  16.11 

9.1109 

20  59  28.6 

5.589 

16 

10  22    5.57 

9.0516 

14  42  25.2 

9.947 

17 

8  44  22.72 

9.1096 

20  53  50.6 

5.683 

17 

10  24    8.64 

9.0507 

14  32  26.0 

10.096 

18 

8  46  29.26 

9.1083 

20  48    6.6 

5.783 

18 

10  26  11.65 

9.0498 

14  22  22.1 

10.104 

19 

8  48  35.72 

9.1070 

20  42  16.6 

5.883 

19 

10  28  14.61 

9.0480 

14  12  13.5 

10.189 

20 

8  50  42.10 

9.1057 

20  36  20.6 

5.964 

20 

10  30  17.52 

9.0481 

14    2    0.3 

10.958 

21 

8  52  48.40 

9.1043 

20  30  18.5 

6.064 

21 

10  32  20.38 

9.0473 

13  51  42.5 

10.334 

22 

8  54  54.62 

9.1090 

20  24  10.5 

6.183 

22 

10  34  23.20 

9.0466 

13  41  20.2 

10.409 

23 

8  57    0.76 

FJ 

9.1018 

FlIDA^ 

N.20  17  56.6 

'  18. 

6J989 

23 

10  36  25.97 

9.0468 

INDAl 

N.13  30  53.4 
r  20. 

10.483 

0 

8  59    6.83 

9.1006 

N.20  11  36.7 

6.381 

0 

10  38  28.70 

9.0451 

N.13  20  22.2 

10.557 

1 

9     1  12.82 

9.0001 

20    5  10.9 

6.479 

1 

10  40  31.39 

9.0445 

13    9  46.6 

10.630 

2 

9    3  18.72 

9.0977 

19  58  39.3 

6.576 

2 

10  42  34.04 

9.04S8 

12  59    6.6 

10.703 

3 

9    5  24.54 

9.0963 

19  52    1.8 

6.673 

d 

10  44  36.65 

9.0489 

12  48  22.2 

10.776 

4 

9    7  30.28 

9.0950 

19  45  18.5 

6.770 

4 

10  46  39.23 

9.0497 

12  37  33.5 

10.847 

5 

9    9  35.94 

9.0936 

19  38  29.4 

6.867 

5 

10  48  41.78 

9.0491 

12  26  40.5 

10.918 

6 

9  11  41.51 

9.0999 

19  31  34.5 

6.963 

6 

10  50  44.29 

9.0416 

12  15  43.3 

10.987 

7 

9  13  47.00 

9.0909 

19  24  33.8 

7.059 

7 

10  52  46.77 

9.0419 

12    4  42.0 

11.056 

8 

9  15  52.41 

9.0896 

19  17  27.4 

7.154 

8 

10  54  49.23 

9.0407 

11  53  36.6 

11.195 

9 

9  17  57.75 

9.0883 

19  10  15.3 

7.949 

9 

10  56  51.66 

9.0403 

11  42  27.0 

11.193 

10 

9  20    3.01 

9.0868 

19    2  57.5 

7.343 

10 

10  58  54.07 

9.0400 

11  31  1.3.4 

11.960 

11 

9  22    8.18 

9.0855 

18  55  34.1 

7.437 

11 

11     0  56.46 

9.0397 

11  19  55.8 

11.397 

12 

9  24  13.27 

9.0849 

18  48    5.1 

7.530 

12 

11     2  58.83 

9.0394 

11     8  34.2 

11.399 

13 

9  26  18.28 

9.0899 

18  40  30.5 

7.683 

13 

11    5     1.19 

9.0391 

10  57    8.7 

11.457 

14 

9  28  23.21 

9.0816 

18  32  50.3 

7.716 

14 

11     7    3.53 

9.0389 

10  45  39.3 

11.599 

15 

9  30  28.07 

9.0809 

18  25    4.5 

7.809 

15 

11    9    5.86 

9.0388 

10  34    6.1 

11.585 

16 

9  32  32.84 

9.0789 

18  17  13.2 

7.901 

16 

11  11     8.18 

9.0387 

10  22  29.1 

11.647 

17 

9  34  37.53 

9.0776 

18    9  16.4 

7.999 

17 

11  13  10.50 

9.0386 

10  10  48.4 

11.709 

18 

9  36  42.15 

9.0763 

18    1  14.2 

8.083 

18 

11  15  12.81 

9.0386 

9  59    4.0 

11.771 

J9 

9  38  46.69 

9.0750 

17  53    6.5 

8.173 

19 

11  17  15.12 

9.0385 

9  47  15.9 

11.831 

20 

9  40  51.15 

9.0737 

17  44  53.4 

8.909 

20 

11  19  17.43 

9.0385 

9  35  24.3 

11.890 

21 

9  42  55.54 

9.0795 

17  36  35.0 

8.351 

21 

11  21  19.74 

9.0386 

9  23  29.1 

11.949 

22 

9  44  59.85 

9.0719 

17  28  11.3 

8.440 

22 

11  23  22.06 

9.03S7 

9  11  30.4 

19.007 

23 

9  47    4.09 

9.0700 

17  19  42.2 

8.599 

23 

11  25  24.39 

9.0388 

8  59  28.2 

19.065   { 

24 

9  49    8.25 

9.0688  ' 

N.17  11     7.8 

6.617       24   1 

11  27  26.72 

9.0390 

N.  8  47  22.6 

19.199  ' 
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GBBBNWIOH  MEAN  TIME. 

TU£  MOOira  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Diitfor 
HCniite. 

Diftibr 
1  Minute 

Hour. 

BlghtAfoenaioii. 

Difllfor 
IMimite. 

DeoUnfttioD. 

DMtfor 
iMinvte. 

M( 

)in>A^ 

ST  21. 

WEDNESDAY  23. 

h    m     s 

8 

O          /          » 

i. 

h     m       8 

8 

o    .    '    --"« 

II 

0 

11  27  26.72 

9.0990 

N.  8  47  22.6 

19.199 

0 

13    6  28.48 

9.1079 

S.   1  41  55.3 

13.709 

1 

11  29  29X)7 

9.0393 

8  35  13.6 

19.177 

1 

13    8  34.99 

9.1099 

1  55  37.6 

13.707 

2 

11  31  31.44 

9.0396 

8  23    1.3 

19.999 

2 

13  10  41.67 

9.1197 

2    9  20.2 

13.719 

3 

11  33  33.82 

9.0399 

8  10  45.8 

19.985 

3 

13  12  48.52 

9.1156 

2  23    3.0 

13.714 

4 

11  35  36.23 

9.0403 

7  58  27.1 

19.338 

4 

13  14  55.54 

9.1185 

2  36  45.9 

13.716 

5 

11  37  38.66 

9.0407 

7  46    5.2 

19.391 

5 

13  17    2.74 

9.1915 

2  50  28.9 

13.717 

6 

11  39  41.12 

9.0419 

7  33  4Q.2 

19.449 

6 

13  19  10.12 

9.1945 

3    4  11.9 

13.716 

7 

11  41  43.61 

9U)417 

7  21  12.1 

19.493 

7 

13  21  17.68 

9.1976 

3  17  54.8 

13.713 

8 

11  43  46.13 

9.04S3 

7    8  41.0 

19.549 

8 

13  23  25.43 

9.1307 

3  31  37.5 

13.710 

9 

11  45  48.69 

9.0499 

6  56    7.0 

19.591 

9 

13  25  33.36 

9.1339 

3  45  20.0 

13.706 

10 

11  47  51.28 

9.0430 

6  43  30.1 

19.639 

10 

13  27  41.49 

9.1371 

3  59    2.2 

13.609 

11 

11  49  53.92 

9.0443 

6  30  50.3 

19.666 

11 

13  29  49.81 

9.1403 

4  12  43.9 

13.601 

19 

11  51  56.60 

9.0460 

6  18    7.8 

19.731 

12 

13  31  58.33 

9.1437 

4  26  25.1 

13.689 

13 

11  53  59.32 

9.0458 

6    5  22.6 

19.776 

13 

13  34    7.05 

9.1471 

4  40    5.7 

13.679 

14 

11  56    2.10 

9.0467 

5  52  34.7 

19.891 

14 

13  36  15.98 

9.1506 

4  53  45.7 

13.660 

15 

11  58    4.93 

9.0476 

5  39  44.1 

19.806 

15 

13  38  25.12 

9.1541 

5    7  24.9 

13.646 

16 

12    0    7.81 

9.0488 

5  26  50.9 

19.907 

16 

13  40  34.47 

9.1576 

5  21    3.2 

13.639 

17 

12    2  10.76 

9J>497 

5  13  55.2 

19.948 

17 

13  42  44.03 

9.1619 

5  34  40.7 

130)17 

18 

12    4  13.77 

9.0607 

5    0  57.1 

19.968 

18 

13  44  53.81 

9.1648 

5  48  17.2 

13.599 

19 

12    6  16.84 

9.0518 

4  47  56.6 

13.097 

19 

13  47    3.81 

9.1666 

6     I  52.6 

13.580 

20 

12    8  19.98 

^joen 

4  34  53.8 

13.066 

20 

13  49  14.04 

9.1793 

6  15  26.8 

13.559 

21 

12  10  23.19 

9Mil 

4  21  48.7 

13.103 

21 

13  51  24.49 

9.1761 

6  28  59.7 

13.537 

22 

12  12  2a48 

9.0554 

4    8  41.4 

13.140 

22 

13  53  35.17 

9.1800 

6  42  31.2 

13.513 

23 

12  14  29.84 

9.0567 

N.  3  55  31.9 

.13.175 

23 

13  55  46.09 

9.1839 

S.  6  56    1.3 

13.489 

TU 

ESDA 

Y  22. 

« 

THl 

JRSDAY  24. 

0 

12  16  33.28 

9U»80 

N.  3  42  20.4 

13.909 

0 

13  57  57.24 

9.1878 

S:  7    9  29.9 

13.463 

1 

12  18  36.80 

90)694 

3  29    6.8 

130M3 

1 

14    0    8.63 

9.1918 

7  22  56.9 

13.436 

2 

12  20  40.41 

90)610 

3  15  51.2 

13.976 

2 

14    2  20.26 

9.1959 

7  36  22.2 

13.406 

3 

12  22  44.12 

9.0096 

3    2  33.7 

13.307 

3 

14    4  32.14 

9.9000 

7  49  45.6 

13.374 

4 

12  24  47.92 

9.0649 

2  49  14.4 

13.336 

4 

14    6  44.26 

9J9041 

8    3    7.1 

13.349 

5 

12  26  51.82 

90)668 

2  35  53.4 

13.364 

5 

14    8  56.63 

9.9084 

8  16  26.7 

13.309 

6 

12  28  55.81 

9.0674 

2  22  30.7 

13.399 

6 

14  11    9.26 

9.9197 

8  29  44.2 

13.273 

7 

12  30  59.91 

90)691 

2    9    6.3 

13.490 

7 

14  13  22.15 

9.9160 

8  42  59.5 

13.237   1 

8 

12  33    4.11 

90)709 

1  55  40.3 

13.447 

8 

14  15  35.29 

9.9919 

8  56  12.6 

13.198  I 

9 

12  35    8.42 

9.0797 

1  42  12.7 

13.471 

9 

14  17  48.69 

9.9955 

9    9  23.3 

13.158  ' 

10 

12  37  12.84 

9.0747 

1  28  43.7 

13.494 

10 

14  20    2.35 

9.9999 

9  22  31.6 

13.117 

11 

12  39  17.38 

9.0767 

1  15  13.4 

13.517 

11 

14  22  16.28 

9.9344 

9  35  37.3 

13.073 

12 

12  41  22.04 

9.0787 

1     1  41.7 

13.539 

12 

14  24  30.48 

9.9389 

9  48  40.4 

13.029   1 

13 

12  43  26.82 

9.0608 

0  48    8.7 

13.559 

13 

14  26  44.95 

9.9434 

10     I  40.8 

12.963   ' 

14 

12  45  3 J. 73 

9.0899 

0  34  34.6 

13.577 

14 

14  28  59.69 

9.9480 

10  14  38.4 

19.935 

15 

12  47  36.77 

9.0851 

0  20  59.4 

13.595 

15 

14  31  14.71 

9.9597 

10  27  a3.o 

12.885 

16 

12  49  41.94 

9.0873 

N.  0    7  23.2 

13.619 

16 

14  33  30.01 

9.2573 

10  40  24.6 

12.834   ! 

17 

12  51  47.25 

90)896 

S.  0    6  14.0 

13.697 

17 

14  35  45.59 

9.9619 

10  53  13.1 

12.782   1 

18 

12  53  52.69 

9.0919 

0  19  52.1 

13.649 

18 

14  38     1.44 

9.9666 

11     5  58.5 

12.728 

19 

12  55  58.28 

90)944 

0  33  31.0 

13.666 

19 

14  40  17.58 

9.9714 

11  18  40.5 

12.672 

20 

12  58    4.02 

9.0068 

0  47  10.7 

13.667 

20 

14  42  34.01 

9.9769 

11  31  19.1 

12.615 

21 

13    0    9.90 

90)003 

1    0  51.0- 

13.677 

21 

14  44  50.72 

90»)9 

11  43  54.3 

12.556   1 

22 

13    2  15.94 

9.1019 

1  14  31.9 

13.687 

22 

14  47    7.72 

9.9857 

11  56  25.8 

12.494   > 

23 

13    4  22.13 

9.1045 

1  28  ia4 

13.695 

23 

14  49  25.01 

9.9906 

12    8  53.6 

12.432  1 

24 

13    6  28.48 

9.1079 

S.  1  41  55.3 

13.709 

24 

14  51  42.60 

9.9956 

S.12  21   17.7 

12.369   1 
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OBBBirWICH  MEAlf  TDCB. 

TFT.  MOON'S  EIGHT  AfiCEN8[0K  AKB  DECLINATION. 

Hour. 

Bi^tAmtBa^ML 

IMiCfcr 
1  Minute. 

Difffor 
llSnato. 

Bii^AMeiiitai. 

DUtfK 
IMfamta. 

DULte 

F] 

ftlDAl 

:  26. 

SUMDAY  27. 

0 

h     m     s 
14  51  42.60 

• 

9.9966 

S.  12*^21' 17.7 

19J00 

0 

h    m     • 
16  47  39.56 

• 
9.5960 

S.20  30  ^6 

ft 

1 

14  54    0.48 

9.3005 

12  33  37.9 

VL3fO 

1 

16  50  11.41 

%saBo 

20  38  16.0 

7J04 

2 

14  56  18.66 

s.aoM 

12  45  54.1 

19.936 

2 

16  52  43.51 

9.6370 

20  45  30.1 

7.166 

3 

14  58  37.13 

9.d]03 

12  58    6.2 

19a67 

3 

16  55  15.85 

9.5400 

20  52  35.9 

7.697 

4 

15    0  55.90 

9.3153 

13  10  14.1 

19.007 

4 

16  57  48.42 

9.5447 

20  59  33.3 

6.886 

H 

15    3  14.97 

9.3904 

13  22  17.8 

19085 

5 

17    0  21.21 

9.6483 

21    6  22.2 

6.743 

6 

15    5  34.35 

9.3356 

13  34  17.1 

IIJBI 

6 

17    2  54.22 

9.5619 

21  13    2.5 

6J0O 

7 

15    7  54.03 

9.3305 

13  46  11.9 

11.876 

7 

17    5  27.44 

9.5665 

21  19  34.1 

6.464 

8 

15  10  14.01 

9.3356 

13  58    2.2 

11.790 

8 

17    8    0.88 

9.5600 

21  25  57.0 

6.300 

9 

15  12  34.29 

9.3406 

14    9  47.8 

11.790 

9 

17  10  34.52 

9.6683 

21  d2  11.2 

6.168 

10 

15  14  54.88 

9.3457 

14  21  28.6 

11.640 

10 

17  13    8.36 

9.5656 

21  38  16.5 

6JI14 

11 

15  17  15.77 

9.3506 

14  33    4.6 

11.558 

11 

17  15  42.39 

9.5688 

21  44  12.9 

6.806 

12 

15  19  36.97 

9J650 

14  44  35.6 

11.475 

12 

17  18  16.61 

9.5719 

21  50    0.4 

6.717 

13 

15  21  58.48 

9.3610 

14  56    1.6 

11.300 

13 

17  20  51.02 

9.5748 

21  55  36.9 

6.566 

14 

15  24  20.29 

9.3061 

15    7  22.4 

11.309 

14 

17  23  25.60 

9.5778 

22    1     8.3 

6.414 

15 

15  26  42.41 

9.3719 

15  18  37.9 

11.914 

15 

17  26    0.35 

9.5806 

22    6  28.6 

6.988 

16 

15  29    4.84 

9.3764 

15  29  48.1 

11.195 

16 

17  28  35.27 

9.5833 

22  11  39.7 

6.100 

17 

15  31  27.58 

9.3815 

15  40  52.9 

11.033 

17 

17  31  10.35 

9.5868 

22  16  41.7 

4.950 

18 

15  33  50.62 

9.3866 

15  51  52.1 

10.940 

18 

17  33  45.58 

9.5883 

22  21  34.4 

4.801 

19 

15  36  13.97 

9.3017 

16    2  45.7 

10.846 

19 

17  36  20.95 

9.5007 

22  26  17.8 

4.646 

20 

15  38  37.63 

9.3068 

16  13  33.6 

10.748 

20 

17  38  56.46 

9.S030 

22  30  51.9 

4.480 

21 

15  41     1.50 

9^19 

16  24  15.6 

10.651 

21 

17  41  32.11 

9.5069 

22  35  16.6 

4.333 

22 

15  43  25.86 

9.4070 

16  34  51.7 

10.568 

22 

17  44    7.88 

9.5079 

22  39  31.8 

4.175 

28 

15  46  90.48 
SAG 

9.4191 

S.16  45  21.8 
LY  26. 

10.451 

23 

17  46  4a77 

9.5009 

)NDA1 

S.22  43  37.6 
Z  28. 

4.017 

0 

15  48  15.31 

9.4179 

a  16  55  45.8 

10.348 

0 

17  49  19.78 

9.6010 

8.22  47  33.9 

3.868 

1 

15  50  40.49 

9.4999 

17    6    3.6 

10.944 

1 

17  51  55.89 

9.6097 

22  51  20.6 

3.600 

2 

15  53    5.97 

9.4979 

17  16  15.1 

10.138 

2 

17  54  32.10 

9.6043 

22  54  57.8 

3JM0 

3 

15  56  31.76 

9.4393 

17  26  20.2 

10.031 

3 

17  57    8.41 

9.6058 

22  58  25.4 

3.380 

4 

15  57  57.85 

9.4373 

17  36  18.8 

9.099 

4 

17  59  44.80 

9.6079 

23    1  43.4 

3.910 

5 

16    0  24.24 

9.4499 

17  46  10.8 

9.819 

5 

18    2  21.27 

9.6086 

23    4  51.7 

3.067 

6 

16    2  50.92 

9.4479 

17  55  56.2 

9.700 

6 

18    4  57.82 

9.6097 

23    7  50.3 

9.806 

7 

16    5  17.90 

9.4591 

18    5  34.8 

0.587 

7 

18    7  34.43 

9.6107 

23  10  39.2 

9.734 

8 

16    7  45.17 

9.4570 

18  15    6.6 

9.479 

8 

18  10  11.10 

9.6115 

23  13  18.4 

9JS79 

9 

16  10  12.74 

9.4619 

18  24  31.4 

9.355 

9 

18  12  47.81 

9.6199 

23  15  47.9 

9.410 

10 

16  J  2  40.60 

9.4667 

18  33  49.2 

9.937 

10 

18  15  24.56 

9.6198 

23  18    7.6 

9.947 

11 

16  15    8.74 

9.4714 

18  42  59.9 

9.118 

11 

18  18     1.35 

9.6134 

23  20  17.5 

90)84 

12 

16  17  37.17 

9.47C1 

18  56    3.4 

8.998 

12 

18  20  38.17 

9.6138 

23  22  17.7 

1.991 

13 

16  20    5.88 

9.4806 

19    0  59.6 

8.876 

13 

18  23  15.01 

9.6141 

23  24    8.1 

1.757 

14 

16  22  34.87 

9.4855 

19    9  48.5 

8.759 

14 

18  25  51.86 

9.6149 

23  25  48.6 

1.583 

15 

16  25    4.14 

9.4901 

19  18  29.9 

8.097 

15 

18  28  28.71 

9.6149 

23  27  19.3 

1.430 

16 

16  27  33.68 

9.4947 

19  27    3.8 

8.501 

16 

18  31     5.56 

9.6141 

23  28  40.2 

1.967 

17 

16  30    3.50 

9.4993 

19  35  30.0 

8.379 

17 

18  33  42.40 

9.6139 

23  29  51.3 

1.103 

18 

16  32  33.59 

9.5037 

19  43  48.5 

8.943 

18 

18  36  19.23 

9.6136 

23  30  52.6 

0.040 

19 

16  35    8.94 

9.5080 

19  51  59.3 

8.114 

19 

18  38  56.03 

9.6130 

23  31  44.1 

0.776 

20 

16  37  34.56 

9.5194 

20    0    2.2 

7.989 

20 

18  41  32.79 

9.6194 

23  32  25.7 

0.619 

21 

16  40    5.43  1 

9J)167 

20    7  57.1 

7.849 

21 

18  44    9.52 

9.6117 

23  32  57.5 

0.448 

22 

16  42  36.56 

9.5908 

20  15  44.0 

7.715 

22 

18  46  46.20 

9.6108 

23  33  19.5 

0.985 

26 

16  45    7.93 

9.5949 

20  23  22.9 

7.580 

23 

18  49  22.82 

9.6098 

23  33  31.7 

-0.199 

24 

16  47  39.56 

9.5990  ' 

S.20  30  53.6 

7.449 

24 

18  51  59.38 

9.6087 

S.23  3:)  34.1 

4-0.049 
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GBBE:NWiOH  MEAN  TIME. 

THK  MOON'S  KiaHT  ASOENSIOIT  AND  DECTiTOATION. 

Boor. 

Bight  AMMOtton. 

BifEfor 
1  Minute. 

DiAfbT 
IMInate. 

Honr. 

BlghtAwMiiBkm. 

DUE  for 
Iffinnte. 

Deolinfttton. 

Diftfor 
IMinnte. 

TU 

ESDA 

r29. 

THURSDAY  31. 

0 

h    m     8 
18  5]  59.38 

B 

9.6087 

S.2^  33'  3^'.l 

4-0.049 

0 

h    m     8 
20  53  53.53 

8 

9.4379 

S.20  33  59.1 

7J18 

1 

18  54  35.87 

8.6075 

23  33  26.7 

0.906 

1 

20  56  19.61 

9.4390 

20  26  48.3 

7.849 

2 

18  57  12J» 

9UNM9 

23  33    9.5 

0.367 

2 

20  58  45.37 

9.4968 

20  19  30.1 

7.363 

3 

18  59  48.61 

9.6047 

23  32  42.6 

0J99 

3 

21     1  10.82 

9.4915 

20  12    4.7 

7.483 

4 

19    2  24.85 

9US039 

23  32    6.0 

0.601 

4 

21    3  35.95 

9.4161 

20    4  32.1 

7.608 

5 

19    5    0.99 

9UM>M 

23  31  19.7 

0.863 

5 

21    6    0.75 

9.4107 

19  56  52.3 

7.799 

6 

19    7  37.02 

9.5906 

23  30  23.7 

1.014 

6 

21    8  25i23 

9.4053 

19  49    5.5 

7.838 

7 

19  10  12.94 

94^977 

23  29  18.0 

1.176 

7 

21  10  49.39 

9.3099 

19  41  11.7 

7.953 

8 

19  12  48.74 

9.5957 

23  28    2.6 

1.337 

8 

21  13  13.22 

9.3944 

19  33  ll.l 

8.067 

9 

19  15  24.42 

9.5935 

23  26  37.6 

1.497 

9 

21  15  36.72 

9.3880 

19  25    3.7 

8.180 

10 

19  17  59.96 

9.5919 

23  25    3.0 

1.656 

10 

21  17  59.89 

9.3835 

19  16  49.5 

8J899 

11 

19  20  35.36 

9.5887 

23  23  18.9 

1.814 

11 

21  20  22.74 

9.3781 

19    8  28.7 

8.408 

12 

19  23  10.61 

9.5809 

23  21  25.3 

\jm 

12 

21  22  45.26 

9J796 

19    0    1.3 

8.511 

13 

19  25  45.71 

9.5837 

23  19  22.2 

9.131 

13 

21  25    7.45 

9.3671 

18  51  27.4 

8.618 

14 

19  28  20.65 

9.5809 

28  17    9.6 

9.988 

14 

21  27  29.31 

9.3616 

18  42  47.1 

8.794 

15 

19  30  55.42 

9.5781 

23  14  47.6 

9.445 

15 

21  29  50.84 

9.3561 

18  34    0.5 

8.899 

16 

19  33  30.02 

9.57SQ 

23  12  16.2 

9.601 

16 

21  32  12.04 

9.3506 

18  25    7.6 

8.933 

17 

19  36    4.44 

9.5791 

23    9  35.5 

9.757 

17 

21  34  32.91 

9.3450 

18  16    8.5 

9.096 

18 

19  38  38.67 

9.5689 

23    6  45.4 

9.919 

18 

21  36  53.44 

9,3385 

18    7    3.3 

9.137 

19 

19  41  12.71 

9.5657 

23    3  46.1 

3.065 

19 

21  39  13.65 

9.3341 

17  57  52J 

9.937 

20 

19  43  46.55 

9JS693 

23    0  37.6 

3.918 

20 

21  41  33.53 

9.3985 

17  48  34.9 

0.335 

21 

19  46  20.19 

9.5689 

22  57  19.9 

3.371 

21 

21  43  53.07 

9.3999 

17  39  Hi) 

9.439 

22 

19  48  5a62 

9.5554 

22  53  53.1 

3J99 

22 

21  46  12.28 

9.3175 

17  29  43.1 

9Jn8 

23 

19  51  26.84 

9J517 

S.22  50  17.2 

3.673 

23 

21  48  31.17 

9.3191 

S.17  20    8.6 

9jm 

WEE 

►NESD 

AY  30. 

FRIDAY,  ^OS 

EMBER  1. 

0 
1 

19  53  59.83 
19  56  32.60 

9.5480 
9.5449 

S.22  46  32.3 
22  42  38.4 

3.883 

0  1    21  50  49.73  |    9.3066 

S.17  10  28.5 

9.714 

2 

19  59    5.14 

9.5403 

22  38  35.6 

4.190 

3 

20    1  37.44 

9.5363 

22  34  24.0 

4JW7 

4 

20    4    9.50 

9.5399 

22  30    3.6 

4.414 

PHASES  OF  T. 

HE  MOON, 

5 
6 

20    6  41.31 
20    9  12.87 

9.5981 

22  25  34.4 
22  20  56.4 

4JS60 

9.5939 

4.705 

7 

20  11  44.17 

9.5196 

22  16    9.8 

4.847 

d        li 
^ct.      1    13 

8 
9 

20  14  15.22 

20  16  46.01 

9.5153 
9.5100 

22  11  14.7 
22    6  11.1 

4J»0 
5.131 

3)  First  Quarter  .    .  C 

331 

10 

20  19  16.53 

9.5063 

22    0  59.0 

5.979 

O  Full  Moon .... 

.      8    13 

25.6 

11 

20  21  46.77 

9.5017 

21  55  38.5 

5.411 

(C  Last  Quarter  .    •    . 

.    16    12 

37.5 

12 
13 

20  24  16.74 
20  26  46.43 

9.4971 
9.4994 

21  50    9.7 
21  44  32.7 

5.540 
5US86 

%  New  Mooii    .    .    . 

.    24      2 

25.9 

14 

20  29  15.83 

9.4876 

21  38  47.4 

5.899 

}>  First  Quarter.    .    • 

.    30    20 

30JS 

15 
16 
17 

20  31  44.94 
20  34  13.76 
20  36  42.29 

9.48Q7 

21  32  54.0 
21  26  52.6 
21  20  43.1 

5.957 

9.4779 
9.4731 

6.091 
6.994 

18 

20  39  10.53 

9.4681 

21  14  25.7 

6.355 

(C  Perigee  .     .    .    .  C 

d       h 
►ct.      1      4.2 

19 

20  41  38.46 

9.4630 

21     8    0.5 

6.465 

20 

20  44    6.09 

3.4580 

21     1  27.5 

6.614 

C  Apogee 

.    15      8.7 

21 

20  46  33.42 

9.4599 

20  54  46.8 

6.749 

<C  Perigee 

.    27      5.1 

22 

20  49    0.44 

9.4477 

20  47  58.4 

6.869 

23 

20  51  27.14 

9.4494 

20  41    2.5 

6.994 

24 

20  53  53.53 

9.4379 

S.20  33  59.1 

7.118 
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GEBBirWIOH  MT5AN  TIME. 

• 

LUKAB  DI8TAKCE8. 

li 

Name  and  Direotton 

Noon. 

P.L. 
of 

mh. 

P.L. 
of 

Vlh. 

P.L. 
of 

DD*. 

P.L. 
of 

of  Object. 

DMT. 

vm. 

Diff. 

Dur. 

1 

Sun 

W. 

83  35' 33 

Se99 

8ll3  57' 

9693 

85  52  21 

9694 

87  30'44 

9094 

Antares 

W. 

23  24  33 

9499 

25    5  58 

9467 

26  47  57 

9447 

28  30  25 

9431 

Fomalhaut 

E. 

63  32  50 

9540 

61  52  32 

9548 

60  12  25 

9657 

58  32  31 

9568 

aPegasi 

E. 

81  12  19 

9706 

79  35  47 

97]0 

77  59  21 

9716 

76  23    3 

9793 

2 

Son 

W. 

95  42  30 

9698 

97  20  47 

9699 

98  59    3 

9631 

100  37  16 

9639| 

Aiitares 

W. 

37    7  21 

9389 

38  51  21 

9378 

40  35  28 

9373 

42  19  41 

9370 

Fomalhaut 

E. 

50  17  19 

9643 

48  39  22 

9663 

47    1  52 

9686 

45  24  53 

9719 

aPegasi 

E. 

68  24  16 

9774 

m  49  14 

9788 

65  14  30 

9803 

63  40    ^ 

9890 

3 

Son 

W. 

108  47  45 

9643 

110  25  41 

9646 

112    3  34 

9649 

113  41  23 

9899 

Antares 

W. 

51     1  45 

936] 

52  46  16 

9361 

54  30  47 

9361 

56  15  18 

9363 

Jupiter 

W. 

28  32  53 

9345 

30  17  47 

9347 

32    2  38 

9349 

33  47  26 

9359 

Fomalhaut 

E. 

37  30    5 

9000 

35  57  46 

9964 

34  26  36 

3018 

32  56  45 

3000 

aPegasi 

E. 

55  54  25 

9035 

54  22  51 

9965 

52  51  55 

9990 

51  21  41 

3036 

4 

Sun 

W. 

121  49  18 

9671 

123  26  37 

9675 

125    3  50 

9681 

126  40  56 

9685 

Antares 

W. 

64  57  33 

9366 

66  41  53 

9371 

68  26    9 

9374 

70  10  21 

9377 

Jupiter 

W. 

42  30  26 

9366 

44  14  49 

9370 

45  59    7 

9374 

47  43  19 

9378 

a  Arietis 

E. 

83  26  27 

9470 

81  44  31 

9475 

80    2  42 

9460 

78  21     1 

9486 

5 

Antares 

W. 

78  50  10 

9306 

80  33  51 

9401 

82  17  25 

9406 

84    0  52 

9111 

Jupiter 

W. 

56  22  51 

9401 

58    625 

9405 

59  49  52 

9411 

61  33  11 

9416 

a  Arietis 

E. 

69  54  46 

9591 

68  14    2 

9530 

66  33  30 

9540 

64  53  12 

9560 

Aldebaran 

E. 

100  29  40 

9366 

98  45  20 

.9374 

97    1    8 

9379 

95  17    3 

9384 

6 

Jupiter 

W. 

70    7  44 

9448 

71  50  11 

945& 

73  32  28 

9469 

75  14  35 

9400 

a  A(]^uil8B 
a  Anetis 

W. 

51  50  45 

3619 

53    9    6 

3566 

54  28  17 

3695 

55  48  14 

3488 

E. 

56  35  34 

9613 

54  56  57 

9690 

53  18  41 

9645 

51  40  47 

9063 

Aldebaran 

E. 

86  38  41 

9415 

84  55  27 

9499 

83  12  23 

9499 

81  29  30 

9437 

7 

Jupiter 

W. 

83  42  26 

9510 

85  23  25 

9519 

87    4  12 

9597 

88  44  47 

9537 

a  Aquile 

W. 

62  36  52 

3358 

63  59  56 

3349 

65  23  19 

3397 

66  46  59 

3316 

a  Arietis 

E. 

43  38    4 

9779 

42    3    8 

9808 

40  28  51 

9841 

38  55  16 

9878 

Aldebaran 

E. 

72  57  47 

9477 

71  16    1 

9466 

69  34  28 

9404 

67  53    7 

9504 

8 

Jupiter 

W. 

97    4  21 

9S87 

98  43  34 

9598 

100  22  32 

9608 

102    1  16 

9619 

a  Aquilie 

W. 

73  47  56 

3986 

75  12  24 

3985 

76  36  53 

3986 

78    1  21 

3088 

Fomalhaut 

W. 

38  35  as 

3064 

40    4  27 

3030 

41  33  52 

8018 

43    3  42 

3001 

Aldebaran 

E. 

59  29  45 

9554 

57  49  47 

9564 

56  10    3 

9575 

54  30  34 

9587 

9 

a  Aquilie 

W. 

85    2  38 

3317 

86  26  30 

3396 

87  50  11 

3336 

89  13  41 

3347 

Fomnthaut 

W. 

50  36  52 

9959 

52    7  56 

9956 

53  39    4 

9955 

55  10  13 

9965 

a  Pegasi 
Aldebiiran 

W. 

38  3  as 

3861 

39  17  32 

3791 

40  32  44 

3797 

41  49    2 

3673 

E. 

46  17    6 

9646 

44  39  13 

9657 

43    1  36 

9670 

41  24  16 

9683 

Pollux 

E. 

90  29    4 

9659 

88  51  20 

9663 

87  13  51 

9675 

85  36  38 

9687 

10 

a  AquilcB 

W. 

90    7  33 

3410 

97  29  28 

3436 

98  51    4 

3454 

100  12  19 

3473 

Fomalhaut 

W. 

62  45  31 

9970 

64  16  21 

9977 

65  47    3 

9989 

67  17  38 

9989 

a  Pegasi 

W. 

48  22  53 

3490 

49  43  28 

3466 

51     4  30 

3446 

52  25  54 

3430 

Aldebaran 

E. 

33  21  56 

9750 

31  46  22 

9763 

30  11    6 

9778 

28  36    9 

9793 

Pollux 

E. 

77  34  30 

9747 

75  58  53 

9700 

74  23  32 

9779 

72  48  27 

9784 

xiy. 
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aBBBIJTWIOB  MBiLlir  umb. 

UDXAB  SSBXUMOBS. 

1- 

.  1 

P.L. 

P.L. 

P.L. 

P.L. 

1^ 

Midalght. 

«f 
IMff. 

XV«^ 

DMT. 

XVBIh. 

of 

XXi^ 

of 

W6r. 

1 

Son 

W. 

€S   9    7 

MM 

92  4^29 

9894 

9i  25  $1 

9806 

i^   4'i2 

9096 

ADtQTM 

W. 

90  13  16 

M17 

31  56  26 

.9106 

33  39  52 

9807 

35  23  31 

9360 

FomaUuMit 

£. 

66  52  52 

«eo 

55  13  29 

9103 

53  34  25 

9608 

51  55  41 

9894 

aPegaai 

fi. 

74  46  54 

«9ei 

73  10  55 

9740 

71  35    8 

9760 

69  59  35 

9761 

2 

Sun 

W. 

102  15  27 

9834 

103  53  36 

9638 

105  31  42 

9638 

107    9  45 

9640 

AntaireB 

w. 

44    3  59 

9897 

45  48  21 

9364 

47  82  47 

9863 

49  17  15 

9889 

Fonudhftot 

£. 

43  48  29 

tMI 

42  12  43 

9778 

40  37  40 

9610 

39    325 

9869 

aPegasi 

£. 

^64 

9838 

60  32  26 

4860 

^89  15 

9983 

57  26  84 

9006 

3 

&m 

W. 

115  19    8 

iMB6 

116  56  48 

9860 

118  34  28 

9063 

120  11  53 

9666 

AiDtares 

W. 

57  59  48 

9M9 

59  44  17 

9883 

61  28  45 

9886 

63  13  M) 

9366 

Jupiter 

w. 

35  32  10 

9365 

37  16  50 

9857 

39    1  26 

9860 

40  45  58 

9363 

Fomalhaut 

£. 

31  28  28 

aiTs 

30    1  44 

mn 

28  37    4 

8SB8 

^14  40 

3634 

( 

aPegsBi 

E. 

49  52  il3 

8877 

48  23  35 

ai93 

46  55  53 

8174 

45  29  13 

3931 

4 

Sen 

W. 

128  17  56 

9801 

129  54  48 

9807 

131  31  32 

99103 

133    8    8 

9710 

Antarai 

w. 

71  54  29 

9880 

78  38  32 

9884 

75  22  30 

9887 

77    623 

9301 

JuPlltER 

w. 

49  27  26 

9369 

51  11  27 

9386 

52  55  22 

9801 

54  39  10 

9306 

aArietis 

£. 

76  39  28 

M09 

74  58    3 

M08 

73  16  47 

9806 

71  35  41 

9513 

5 

Antaees 

W. 

85  44  11 

mi 

87  27  22 

9itt9 

89  10  25 

M98 

90  58  20 

- 

1  JupiTsa 

W. 

63  16  23 

Mtt 

64  59  26 

9«06 

66  42  21 

9484 

6825    7 

9441 

oArieds 

£. 

63  13    8 

9861 

61  83  19 

aoTO 

59  53  46 

9065 

58  14  31 

9500 

AMebaren 

E. 

93  33    6 

9800 

91  49  17 

9806 

90    536 

9409 

88  22    4 

9406 

6 

Jupmm 

W. 

76  56  32 

9477 

78  88  18 

9486 

80  19  52 

9108 

82    1  15 

9509 

a  AquilsB 

W. 

57    8  52 

3454 

58  30    7 

3496 

59  51  54 

3400 

61  14  10 

3378 

a  Arietis 

£. 

50    3  18 

9883 

48  26  15 

9904 

46  49  40 

9797 
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55  41    1 

9686 
9883 
9867 

90« 

83  45  20 

53  7  57 
26  44  42 
35  29  19 

54  935 

9644 

99M 

9M7 
9070 

81 

Sun 
Antaret 
JunrxE 
aArietifl 

W. 

w. 
w. 

E. 

91  53    7 
61  49  25 
85  94  57 
66  39  10 

9906 
9880 

9467 

88  80    7 

63  33  17 
37    897 

64  50  39 

9806 
MM 
94M 

95    656 
65  16  59 
38  51  45 
63    990 

93M 
9M6 
•IM 

seM 

96  43  33 
67    030 
40  34  52 
81  28  18 

9710 
MIO 
9O0 
M14 

xvm. 
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GBBEirWIOH  MEAir  TIME. 

LUNAR  DISTANCES. 

1 

Name  »nd  Direotion 
of  Olijeot. 

Midnight, 

P.L. 
of 

XVh. 

P.L. 
of 

i>iff. 

xvnih 

P.L. 

of 

Dlff, 

XX|b. 

P.L. 

of 

Diff. 

18 

Venus 

£. 

39    225 

3409 

37  40   l6' 

3398 

36  18    6 

3386 

34  56'28 

3374 

Suw 

£. 

68  19  14 

9314 

66  55  19 

3309 

65  31  10 

3989 

64    6  46 

3976 

19 

Aldebaran 

W. 

82    5    7 

9633 

83  38  52 

9818 

85  12  56 

9805 

86  47  18 

9790 

Pollux 

W. 

38    5  46 

9673 

39  38  39 

9856 

41  11  54 

9839 

42  45  31 

9899 

Venus 

E. 

27  59  22 

3314 

26  35  27 

3303 

25  11  19 

9999 

23  46  59 

3989 

Sun 

£. 

57    0  54 

3906 

55  34  54 

3193 

54    8  37 

3178 

52  42    2 

3163 

20 

Aldebarao 

W. 

94  43  58 

9715 

96  20  18 

9809 

97  56  59 

9684 

9934     1 

9669 

Pollux 

W. 

50  39    4 

9738 

52  14  53 

9799 

53  51     4 

9704 

55  27  38 

9688 

Sun 

E. 

45  24  36 

3088 

43  56  12 

3073 

42  27  29 

3057 

40  58  27 

3043 

^1 

Pollux 

W. 

63  36    0 

9605 

65  14  48 

9580 

66  53  58 

9573 

68  33  30 

9557 

Regulus 

W. 

27  40  58 

9090 

29  19  26 

9601 

30  58  20 

9583 

32  37  39 

9564 

Saturn 

W. 

24  27    4 

9649 

26    5    2 

9093 

27  43  26 

9604 

29  22  15 

9587 

Sun 

E. 

33  28  45 

9079 

31  57  57 

9960 

30  26  53 

xMe 

28  55  33 

9935 

22 

Pollux 

W. 

76  56  36 

9480 

78  38  17 

9465 

80  20  19 

9450 

82    2  42 

9496 

Regulus 

w. 

41    0  19 

9480 

42  42    0 

9464 

44  24    4 

9449 

46    629 

9434 

Saturn 

w. 

37  42  18 

9509 

39  23  28 

9487 

41     4  59 

9479 

42  46  52 

9467 

Sun 

£. 

21  16    2 

9900 

19  43  51 

9909 

18  11  44 

9910 

16  39  49 

9935 

26 

Sun 

W. 

32    9    9 

9540 

33  49  26 

9536 

a5  29  49 

9539 

37  10  18 

9598 

Jupiter 

E. 

28  20  53 

9934 

26  .33  16 

9933 

24  45  37 

9933 

22  57  58 

9939 

a  Aquilee 

£. 

58    5  28 

3931 

56  39  55 

3975 

55  15  14 

3394 

53  51  30 

3370 

Fomalhaut 

E. 

87  35  21 

9375 

85  51  10 

8374 

84    658 

9375 

82  22  47 

9376 

27 

Sun 

W. 

45  33  28 

9595 

47  14    7 

9595 

48  54  45 

9887 

50  35  21 

9599 

a  AquiloB 

E. 

47  10  44 

8760 

45  55    0 

3863 

44  41     3 

3960 

43  29    4 

4110 

Fomalhaut 

E. 

73  42  47 

9386 

71  59    6 

9403 

70  15  35 

9410 

68  32  15 

9419 

a  Pegasi 

E. 

91     6  45 

9503 

89  27  41 

9506 

87  48  40 

9600 

86    9  45 

9604 

28 

Sun 

W. 

58  57  23 

9546 

60  37  32 

9051 

62  17  34 

9856 

63  57  29 

9D61 

Antares 

w. 

26  52  50 

9369 

28  37  20 

9351 

30  22    5 

9343 

32    7    2 

9337 

Fomallmut 

E. 

59  59    4 

9477 

58  17  18 

9499 

56  35  54 

9509 

54  54  53 

9537 

a  Pegasi 

E. 

77  57  15 

9645 

76  19  21 

9657 

74  41  43 

9669 

73    4  22 

9684 

29 

Sun 

W. 

72  15    7 

9599 

73  54  13 

9599 

75  33    9 

9606 

77  11  56 

9614 

Antares 

W. 

40  53    1 

9339 

42  38  14 

9334 

44  23  24 

9337 

46    8  30 

9340 

Fomalhaut 

E. 

46  36  53 

9646 

44  59    1 

9678 

43  21  51 

9713 

41  45  28 

9760 

a  Pegasi 

E. 

65    2  55 

9775 

63  27  54 

9797 

61  53  22 

9891 

60  19  22 

9848 

30 

Sun 

W. 

85  23  15 

9659 

87    0  59 

9660 

88  38  33 

9668 

90  15  56 

9677 

Antares 

W. 

54  52  31 

9364 

56  36  57 

9370 

58  21  15 

9376 

60    5  24 

9389 

Jupiter 

w. 

28  29    7 

9373 

30  13  21 

9380 

31  57  24 

9388 

33  41   16 

9396 

1  Fomalhaut 

E. 

33  58  12 

3096 

32  28  31 

3105 

31     0  27 

3106 

29  34  13 

3305 

1  aPegnsi 

E. 

52  38  56 

3019 

51    9    7 

3009 

49  40  11 

3109 

48  12  12 

3160 

31 

Sun 

W. 

98  19  59 

9719 

99  56  14 

9798 

101  32  17 

9736 

103    8    9 

9746 

Antiires 

W. 

68  43  51 

9417 

70  27    2 

9494 

72  10    3. 

9431 

73  52  54 

9438 

Jupiter 

W. 

42  17  47 

9436 

44.    0  30 

9444 

45  43    2 

9453 

47  25  22 

9460 

a  Arietis 

£. 

79  47  19 

9593 

78    6  38 

9533 

76  26  11 

9543 

74  45  58 

9554 
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AT  GREENWICH  APPABENT  NOON. 


1 

^ 

^ 

^ 

• 

0 

5 

a 

•s 

•s 

1 

1 

Frid. 

1 

Sat. 

2 

SUN. 

3 

Mod. 

4 

Tues. 

5 

Wed. 

6 

Thur. 

7 

Frid. 

8 

Sau 

9 

SUN. 

10 

Mod. 

11 

Tims. 

12 

Wed. 

13 

Thur. 

14 

Frid. 

15 

Sat. 

16 

sew. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Frid. 

22 

Sat. 

23 

SUN. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Frid. 

29 

Sat. 

30 

SUN. 

31 

THE  SUN'S 


Apparent 
Bight. 


h     m       8 

14  27^9.46 
14  31  25.35 
14  35  22.04 

14  39  19.53 
14  43  17.84 
14  47  16.97 

14  51  16.93 
14  55  17.73 
14  59  19.38 


15 
15 
15 


3  21.89 

7  25.26 

11  29.49 


15  15  34.59 
15  19  40.57 
15  23  47.41 

15  27  55.11 
15  32  3.67 
15  36  13.08 

15  40  23.34 
15  44  34.43 
15  48  46.34 

15  52  59.06 

15  57  12.57 

16  1  26.86 


16 
16 
16 


5  41.90 

9  57.69 

14  14.18 


16  18  31.37 
16  22  49.24 
16  27    7.77 

16  31  26.94 


DUr.  for 
1  Honr. 


9.81-2 
9.846 
9.879 

9.913 
9.947 
9.981 

10.016 
10.049 
10.084 

10.122 
10.156 
10.196 

10.231 
10.267 
10.303 

10.339 
10.375 
10.410 

10.445 
10.479 
10.513 

10.546 
10.578 
10.610 

10.642 
10.672 
10.701 

10.730 
10.758 
10.785 

10.811 


Apparent 
BeoIinatioD. 


S.  14  35  30.2 

14  54  31.3 

15  13  17.8 

15  31  49.1 

15  50  5.0 

16  8  5.0 

16  25  48.7 

16  43  15.9 

17  0  26.1 

17  17  18.9 
17  33  54.0 

17  50  10.8 

18  6  9.1 
18  21  48.6 
18  37  8.7 

18  52  9.1 

19  6  49.5 
19  21  9.5 

19  35  8.6 

19  48  46.5 

20  2  2.7 

20  14  57.0 
20  27  28.9 
20  39  38.0 

20  51  24.0 

21  2  46.6 
21  13  45.4 

21  24  20.1 
21  34  30.4 
21  44  15.9 

S.21  53  36.3 


DUTfor 
IHonr. 


-47.83 
47.24 
46.62 

-45.98 
45.33 
44.66 

-43.97 
43.27 
42.55 

-41.82 
41.07 
40.31 

-39.53 
38.74 
37.93 

-37.10 
36.25 
35.39 

-34.50 
33.62 
32.71 

-31.79 
30.85 
29.90 

-28.93 
27.94 
26.94 

-25.93 
24.91 
23.87 

-22.82 


Semi- 
diameter. 


16  9.93 

16  10.18 

16  10.43 

16  10.68 

16  10.92 

16  11.16 

16  11.40 

16  11.63 

16  11.86 

16  12.08 

16  12.30 

16  12.52 

16  12.73 

16  12.94 

16  13.15 

16  13.35 

16  13.55 

16  13.75 

16  13.94 

16  14.13 

16  14.32 

16  14.51 

16  14.69 

16  14.87 

16  15.05 

16  15.22 

16  15.39 

16  15.56 

16  15.73 

16  15.89 

16  16.05 


Sidereal 
Time  of 
Semi- 
diameter 
Paaoing 
Bferidiaa. 


66.99 
67.11 
67.22 

67.34 
67.46 
67.58 

67.70 
67.82 
67.94 

68.06 
68.18 
68.30 

68.42 
68.54 
68.66 

68.77 
68.89 
69.00 

69.12 
69.23 
69.34 

69.45 
69.56 
69.67 

69.77 
69.87 
69.97 

70.07 
70.16 
70.25 

70.34 


SqnBAtioDof 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 


16  19.05 
16  19.71 
16  19.58 

16  18.65 
16  16.90 
16  14.33 

16  10.93 
16  6.69 
16  1.61 

15  55.67 
15  48.88 
15  41.22 

15  32.69 
15  23.30 
15  13.05 

15  1.94 
14  49.96 
14  37.14 

14  23.48 
14  8.99 
13  53.68 

13  37.56 
13  20.65 
13  2.97 

12  44.53 
12  25.35 
12  5.47 

11  44.90 
11  23.65 
11  1.73 

10  39.18 


Dm.  tat 
IHonr. 


0.043 
0.010 
0.023 

0.057 
0.091 
0.125 

0.160 
0.195 
0.230 

0.266 
0.302 
0.338 

0.374 
0.410 
0.446 

0.482 
0.518 
0.553 

0.588 
0.622 
0.666 

o.m 

0.721 
0.753 

0.784 
0.814 
0.843 

0.8^2 
0.900 
0.927 

0.953 


XOTK.<-The  mean  time  of  semidiameter  paaaing  may  be  found  by  subtracting  0M9  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  ohange  of  declination  indicates  that  south  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN^S 

i 

1 

4 

t 

« 
9 
5 
^ 

1 

XqnatloD  of 

Time. 

to  be 

Added  to 

Mean  Time. 

Dift:  for 
1  Honr. 

Sidereal 

Time, 

or 

Right  Asoension 

of 

Mean  Snn. 

Amumt 
Bight  A<oeDslon. 

DUE!  for 
1  Hoar. 

Apparent 
Deolination. 

DULfor 
1  Hoar. 

Frid. 

Sat. 

SUN. 

1 

2 
3 

h     m      • 
14  27  32.13 
14  31  28.03 
14  35  24.73 

9.846 
9.879 

S.  14  35  43!3 

14  54  44.2 

15  13  30.5 

-47.83 
47.23 
46.61 

16  19L06 
16  19.71 
16  19.57 

s 
0.043 
0.010 
0.023 

h     m       B 

14  43  51.19 
14  47  47.74 
14  51  44.30 

Mon. 
Tues. 
Wed. 

4 
5 
6 

14  39  22^ 
14  43  20.54 
14  47  19.67 

9.913 
9.947 
9.981 

15  32     1.6 

15  50  17.3 

16  8  17.1 

-45.97 
45.32 
44.65 

16  18.63 
16  16.87 
16  14.29 

0.057 
0.091 
0.125 

14  55  40.86 

14  59  37.41 

15  3  33.96 

Tliur. 

Frid. 

Sat. 

7 
8 
9 

14  51  19.63 
14  55  20.43 
14  59  22.08 

10.016 
10.051 
10.086 

16  26    0.6 

16  43  27.5 

17  0  37.4 

-43.96 
4o.26 
42.54 

16  10.88 
16    6.64 
16     1.55 

0.160 
0.195 
0.230 

15    7  30.51 
15  11  27.07 
15  15  23.63 

SUN. 

Mon. 

Tues. 

10 
11 
12 

15    3  24.58 
15    7  27.94 
15  11  32.16 

10.182 
10.158 
10.194 

17  17  30.0 
17  34    4.8 
17  50  21.3 

-41.81 
41.06 
40.30 

15  55.60 
15  48.80 
15  41.13 

0.266 
0.302 
0.338 

15  19  20.18 
15  23  16.74 
15  27  13.29 

Wed. 
Thur. 
Frid. 

13 
14 
1& 

15  15  37.25 
15  19  43.21 
15  23  50.03 

10.230 
10.266 
10.303 

18     6  19.3 
18  21  58.5 
18  37  18.3 

-39.52 
38.73 
37.92 

15  32.60 
15  23.20 
15  12.94 

0.374 
0.410 
0.446 

15  31     9.85 
15  35     6.41 
15  39    2.97 

Sat. 

SUN. 

Mon. 

16 
17 
18 

15  27  67.71 
15  32    6.24 
15  36  15.62 

10.338 
10.374 
10.409 

18  52  18.4 

19  6  58.5 
19  21  18.1 

-37.09 
36.24 
35.38 

15     1.82 
14  49.84 
14  37.01 

0.482 
0.518 
0.553 

15  42  59.53 
15  46  56.06 
15  50  52.63 

Tues. 
Wed. 
Thur. 

19 
20 
21 

15  40  25.85 
15  44  36.91 

15  48  48.78 

10.444 
10.478 
10.512 

19  35  16.9 

19  48  54.4 

20  2  10.3 

-34.49 
33.61 
32.70 

14  23.34 

14    8.84 
13  53.52 

0.588 
0.622 
0.666 

15  54  49.19 

15  58  45.75 

16  2  42.30 

Frid. 

Sat. 

SUN. 

22 
23 
24 

15  53     1.46 

15  57  14.93 

16  1  29.17 

10.545 
10.577 
10.609 

20  15    4.2 
20  27  35.7 
20  39  44.5 

-31.78 
30.84 
29.89 

13  37.40 
13  20.49 
13    2.81 

0.689 
0.721 
0.753 

16     6  38.86 
16  10  35.42 
16  14  31.98 

Mon. 
Tues. 
Wed. 

25 
26 
27 

16    5  44.16 
16    9  59.89 
16  14  16.33 

10.640 
10.670 
10.699 

1 

20  51  30.2  i  -28.92 

21  2  52.4;    27.93 
21   13  50.9  j    26.93 

12  44.37 
12  25.19 
12    5.31 

0.784 
0.814 
0.843 

16  18  28.53 
16  22  25.08 
16  26  21.64 

Thur. 
Frid. 
!    Sat. 

98 
29 
30 

16  18  33.47 
16  22  51.28 
16  27    9.75 

10.728 
10.756 
10.783 

21  24  25.2  ,  -25.92 
21  34  35.1 ,    24.90 
21  44  20.2,    23.86 

11  44.73 
11  23.48 
11     1.56 

0.872 
0.900 
0.927 

16  30  18.20 
16  34  14.76 
16  38  11.31 

SUN. 

31 

16  31  28.86 

10.809 

S.  21  53  40.41-22.81 

10  39.01 

0.953 

16  42    7.87 

KotB.— The 
The 
ifei 

■emidiameter  for  mean  noon  n 
sign  ~  prefixed  to  the  hooily 
ncreating. 

aay  be  assumed  the  same  as  th 
change  of  declination  indioatei 

St  for  apparent! 
that  south  deol 

loon. 

[nations 

Diff.  for  1  hour, 
+  9-.8565. 
(Table  HL) 
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HL 


1 

AT  GBEEVWICH  JtEAS  NOON. 

THF.  SUN'S 

1 

1 
1 

OftlM 

BAdfaMYeelar 

XeaBCfaM 

XBUS  unroiroDB. 

1 

1 

DWftr 
IBov. 

IHmv. 

«C 

X 

V 

1 

305 

2\§  17  I4I9 

16  61J5  1  ISfluU 

-0.52 

9.9964376 

-47.5 

9  14  37.70 

2 

806 

220  17  21.9 

16  66.4  1  160.39 

0.60 

9.9963240 

47.0 

9  10  41.79 

3 

307 

221  17  30.5 

17    6.9  1  IM^ 

0.65 

9.9962118 

46.4 

9    6  45.89 

4 

306 

222  17  40.6 

17  16^  1  160.45 

-o.(r7 

9.9961010 

-45.8 

9    2  49.98 

6 

309 

223  17  62.3 

17  28.4     I60.S3 

0.66 

9.9959917 

45.9 

8  58  54.07 

6 

310 

224  18    5.7 

17  41.6  j  160.69 

0.62 

9.9958841 

44.5 

8  54  56.16 

7 

311 

225  18  20.7 

17  66.5      150.60 

-0.66 

9.9957783 

-43.8 

8  51     2.25 

8 

312 

226  18  37.4 

18  13.1      150.73 

0.47 

9.9956743 

43.0 

8  47    6.34 

9 

313 

227  18  55.9 

18  31.6  I  160.80 

1 

0.36 

9.9955721 

43.9 

8  43  10.43 

10 

314 

228  19  16.2 

18  51.6  j  160.68 

—  0.24 

9.9954718 

-41.4 

8  39  14.52 

11 

315 

229  19  38.3 

19  13.5  1  150.95 

-0.11 

9.9953734 

40.7 

8  35  18.60 

12 

316 

230  20    2.2 

19  97.3  I  151.03 

+  0.02 

9.9952768 

39.9 

8  31  22.69 

18 

317 

231  20  28.0 

1 
20    2.9  1  151.11 

+  0.15 

9.9951820 

-39.3 

8  27  26.78 

14 

318 

232  20  55.6 

20  30.4  I  151.19 

0.27 

9.9950889 

38.5 

8  23  30.87 

15 

319 

233  21  25.1 

20  59.7  j  151.27 

0.36 

9.9949973 

37.9 

8  19  34.96 

16 

320 

234  21  56.5 

21  30.9  1  151.35 

+  0.45 

9.9949072 

-37.3 

8  15  39.05 

17 

321 

235  22  29.7 

22    4.0 

161.43 

0.49 

9.9948185 

36.7 

8  11  43.14 

18 

322 

236  23    4.7 

22  38.9 

151.60 

0.50 

9.9947310 

36.9 

8    7  47.23 

19 

328 

237  28  41.5 

23  15.5 

151.57 

+  0.48 

9.9946447 

-36.7 

8    3  51.32 

20 

324 

238  24  20.0 

23  53.8      151.64 

0.43 

9.9945596 

35.9 

7  59  55.41 

21 

325 

239  25    0.1 

24  33.7      151.70 

0.35 

9.9944757 

34.7 

7  55  59.50 

22 

326 

240  25  41.6 

25  15.1      151.76 

+  0.27 

9.9943929 

-34.3 

7  52    3.59 

23 

327 

241  26  24.6 

25  58.0      161.82 

0.15 

9.9943111 

33.8 

7  48    7.68 

24 

328 

242  27    8.9 

26  42.1 

151.87 

+  0.03 

9.9942303 

33.4 

7  44  11.77 

26 

329 

248  27  54.4 

27  27.4 

161.99 

-0.11 

9.9941507 

-39.9 

7  40  15.86 

26 

330 

244  28  41.0 

28  13.8 

161.96 

0.24 

9.9940724 

39.4 

7  86  19.95 

27 

331 

245  29  28.7 

29     1.4 

163.01 

0.36 

9.9939955 

31.8 

7  32  24.04 

28 

332 

246  80  17.4 

29  50.0 

168.05 

-0.46 

9.9939200 

-31.1 

7  28  28.13 

29 

333 

247  81    7.0 

30  39.4 

158.09 

0.54 

9.9938461 

30.4 

7  24  32.22 

80 

334 

248  81  57.6 

31  29.8 

168.13 

0.59 

9.9937740 

99.6 

7  20  36.31 

81 

335 

249  82  49.0 

32  21.0 

168.16 

-0.62 

9.9937039 

-28.8 

7  16  40.89 

the 

nombwa  In  oolnnm 
iMui  •qainoz  of  Ja 

unary  0*.0. 

ae  equinox  of  the  date;  in  oolui 

nnV.to 

IMff.  for  1  Hoar, 
—  9-.8296. 
(Table  n.) 
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GRPiKNWICH  MEAN  TIME. 

THE  MOON'S 

1 
1 

HORTZOMTAL 

PABALLAX. 

XTPPBB  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

IHfifor 
IHonr. 

Midnii^t. 

DUt  for 
IHour. 

Meridian  of 
QrefliLwiflb. 

DUr.  for 
IHonr. 

Noon. 

1 

15  57"5 

15  63'!7 

58  27.6 

// 
-1.15 

58'  lae 

-l!'l8 

h      m 

7  22.6 

m 
9.18 

7.9 

2 

15  49.9 

15  46.0 

67  59.4 

1.19 

67  45.1 

1.80 

8  13.3 

3.05 

8.9 

3 

15  42.0 

15  38.1 

57  30.6 

l.«l 

57  16.1 

1.81 

9     1.3 

1.95 
1.89 

9.9 

4 

15  34.1 

15  30.1 

57     1.5 

-1.28 

56  46.9 

-1.88 

9  47.4 

10.9 

5 

15  26.1 

15  22.2 

56  32.3 

1.81 

56  17.8 

1.81 

10  32.5 

1.87 

11.9 

6 

15  18.2 

15  14.4 

56    3.a 

1.80 

55  49.1 

1.17 

11  17.6 

1.89 

12.9 

7 

15  10.6 

15    6.9 

55  35.2 

-l.M 

55  21.7 

-1.10 

12     3.2 

1.98 

13.9 

8 

15    3.4 

15    0.1 

55    8.7 

1.05 

54  56.5 

0.98 

12  49.8 

1.97 

14.9 

9 

14  57.0 

14  54.2 

54  45.2 

0.90 

54  35.0 

0.80 

13  37.7 

8.08 

15.9 

10 

14  51.8 

14  49.7 

54  26.1 

-0.69 

54  18.6 

-0.55 

14  26.5 

8.05 

16.9 

11 

14  48.2 

14  47.1 

54  12.9 

0.40 

54    8.9 

-0.85 

15  15.8 

3.06 

17.9 

12 

14  46.6 

14  46.7 

54    7.0 

-O.07 

54    7.3 

+0.18 

16    5.1 

8.04 

18.9 

13 

14  47.3 

14  48.7 

54     9.8 

+0.38 

54  14.8 

+0.58 

16  53.6 

2.00 

19.9 

14 

14  50.7 

14  53.5 

54  22.2 

0.73 

54  32.3 

0.95 

17  41.1 

1.95 

20.9 

15 

14  56.9 

15     1.0 

54  44.9 

1.15 

55    0.0 

1.36 

18  27.5 

1.91 

21.9 

16 

15     5.8 

15  11.2 

55  17.5 

+1.56 

55  37.3 

+1.74 

19  13.2 

1.89 

22.9 

17 

15  17.2 

15  23.7 

55  59.3 

1.91 

56  23.2 

8.06 

19  58.6 

1.90 

23.9 

18 

15  30.6 

15  37.8 

56  48.6 

2.17 

57  15.2 

8.85 

20  44.6 

1.94 

24.9 

19 

15  45.3 

15  52.7 

57  42.5 

+8.28 

58    9.9 

+8.87 

21  32.1 

3.03 

25.9 

20 

16    0.1 

16    7.1 

58  86.9 

8.81 

59    2.9 

8.09 

22  22.3 

8.17 

26.9 

21 

16  13.7 

16  19.7 

59  27.1 

1.93 

59  49.0 

1.70 

23  16.0 

3..'» 

27.9 

22 

16  24.9 

16  29.1 

60    8.0 

+1.44 

60  23.6 

+1.14 

6 

28.9 

23 

16  32.3 

16  34.4 

60  35.3 

0.80 

60  42.9 

+0.46 

0  13.7 

8.49 

0.4 

24 

16  35.3 

16  35.0 

60  46.2 

+0.10 

60  45.3 

-0.86 

1  15.1 

8.68 

1.4 

25 

16  33.7 

16  31.3 

60  40.3 

-0.57 

60  31.6 

-0.87 

2  18.6 

8.66 

2.4 

26 

16  28.0 

16  23.9 

60  19.5 

1.13 

60    4.6 

1.34 

3  21.7 

8.50 

3.4 

27 

16  19.3 

16  14.1 

59  47.4 

1.51 

59  28.4 

1.64 

4  22.3 

8.44 

4.4 

28 

16    8.6 

16    2.8 

59    8.1 

-1.78 

58  47.1 

-1.77 

5  18.9 

8.86 

5.4 

29 

15  57.0 

15  51.2 

58  25.7 

1.79 

58    4.3 

1.76 

6  11.2 

8.10 

6.4 

30 

15  45.5 

15  39.9 

57  43.3 

1.73 

57  22.9 

1.68 

7    0.0 

1.97 

7.4 

31 

15  34.6 

15  29.5 

57    8.2 

« t 

-1.60 

56  44.5 

-1.53 

7  46.2 

1.89 

8.4 

1 
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GREENWICH  MEAK  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightiLsoeiiaioii. 

Dlfllfor 
IMinate. 

DeoUnatioiL 

DifffOT 

IMinnte. 

Hoar. 

Bight  ABoension. 

DifEfor 
IMinnte. 

Deolination. 

DUE  for 
IMinnte. 

F 

RIDA^ 

Z    1. 

SUNDAY  3. 

h     m      • 

B 

O        1         tr 

// 

h    m      • 

• 

Q        1           II 

// 

0 

21  50  49.73 

9.3066 

S.17  10  28.5 

9.714 

0 

23  35  49.32 

9.0844 

S.  8    1  52.8 

19^7 

1 

21  53    7.96 

9.3019 

17    0  42.9 

9.806 

1 

23  37  54.28 

9.0810 

7  49  12.4 

19488 

2 

21  55  25.87 

9.9957 

16  50  51.8 

9.697 

2 

23  39  59.04 

9U)777 

7  36  30.2 

19.717 

3 

21^7  4a45 
22^0    0.71 

9.9903 

16  40  55.3 

9.986 

3 

23  42    3.60 

9.0743 

7  23  4a3 

19.740 

4 

9.9850 

16  30  53.5 

10.073 

4 

23  44    7.96 

9.0710 

7  11    0.7 

19.774 

5 

22    2  17.65 

9.9796 

16  20  46.5 

10.160 

5 

23  46  12.12 

9.0678 

6  58  13.4 

19.801 

6 

22    4  34.26 

9.9749 

16  10  34.3 

10.945 

6 

23  48  16.09 

9.0647 

6  45  24.6 

19.896 

7 

22    6  50.55 

9.9689 

16    0  17.1 

10.398 

7 

23  50  19.88 

9.0616 

6  32  34.3 

19.860 

8 

22    9    6.52 

9.9636 

15  49  54.9 

10.411 

8 

23  52  23.48 

9.0585 

6  19  42.6 

19.873 

9 

22  11  22.18 

9.9563 

15  39  27.8 

10.499 

9 

2:3  54  26.90 

9.0556 

6    6  49.5 

19.886 

10 

22  13  37.52 

9.9531 

15  28  55.9 

10.579 

10 

23  56  30.15 

9.0597 

5  53  55.1 

19J917 

11 

22  15  52.55 

9.9478 

15  18  19.2 

10.651 

11 

23  58  33.22 

9.0498 

5  40  59.5 

19.938 

12 

22  18    7.26 

9.9496 

15    7  37.8 

10.797 

12 

0    0  36.12 

9.0460 

5  28    2.8 

19.a54 

13 

22  20  21.66 

9.9375 

14  56  51.9 

10.609 

13 

0    2  38.85 

9.0449 

5  15    5.0 

19.979 

14 

22  22  35.76 

9.9394 

14  46    1.5 

10.877 

14 

0    4  41.43 

9.0416 

5    2    6.1 

19.960 

15 

22  24  49.55 

9.9973 

14  35    %,Q 

10.951 

15 

0    6  43.85 

9.0390 

4  49    6.3 

13.004 

16 

22  27    3.04 

9.9999 

14  24    7.4 

11.093 

16 

0    8  46.11 

9.0364 

4  36    5.6 

130)19 

17 

22  29  16.22 

9.9179 

14  13    3.9 

11.093 

17 

0  10  48.22 

9.0340 

4  23    4.0 

130)39 

18 

22  31  29.10 

9.9199 

14     1  56.2 

11.163 

18 

0  12  50.19 

9.0316 

4  10    1.7 

13.044 

19 

22  a3  41.69 

9.9073 

13  50  44.4 

11.331 

19 

0  14  S2.01 

9.0999 

3  56  58.7 

130)56 

20 

22  35  53.98 

9.9094 

13  39  28.5 

11.998 

20 

0  16  53.69 

9.0968 

3  43  55.0 

130)60 

21 

22  38    5.98 

9.1976 

13  28    8.7 

11.363 

21 

0  18  55.23 

9.0945 

3  30  50.8 

130)74 

22 

22  40  17.69 

9.1997 

13  16  45.0 

11.497 

22 

0  20  56.63 

9.0993 

3  17  46.1 

130>88 

23 

22  42  29.11 

SA' 

9.1879 

rURDi 

S.13    5  17.5 
lY  2. 

11,480 

23 

0  22  57.91 
M 

9.0909 

ONDA 

S.  3    4  40.9 
Y  4. 

130)80 

0 

22  44  40.24 

9.1839 

S.12  53  46.3 

11.550 

0 

0  24  59.06 

9.0189 

S.  2  51  35.4 

130104 

1 

22  46  51.09 

9.1765 

12  42  11.5 

11.611 

1 

0  27    0.09 

9.0169 

2  38  29.6 

130)90 

2 

22  49    1.66 

9.1739 

12  30  33.0 

11.671 

2 

0  29    1.00 

9.0149 

2  25  23.5 

13.104 

3 

22  51  11.96 

9.1693 

12  18  51.0 

11.798 

3 

0  31     1.79 

9.0193 

2  12  17.1 

13.107 

4 

22  53  21.98 

9.1647 

12    7    5.6 

11.784 

4 

0  33    2.47 

90)104 

1  59  10.6 

13.106 

5 

22  55  31.73 

9.1609 

11  55  16.9 

11.839 

5 

0  35    3.04 

2.0086 

1  46    4.1 

13.108 

6 

22  57  41.20 

9.1557 

11  43  24.9 

11.894 

6 

0  37    3.50 

9.0068 

1  32  57.6 

13.108 

7 

22  59  50.41 

9.1513 

11  31  29.6 

11.947 

7 

0  39    3.86 

9.0059 

1  19  51.2 

13.107 

8 

23     1  59.36 

9.1470 

11  19  31.3 

11.997 

8 

0  41    4.13 

9.0037 

1    6  44.8 

13.105 

9 

23    4    8.05 

9.1497 

11    7  30.0 

19.047 

9 

0  43    4.30 

9.0091 

0  53  38.6 

13.101 

10 

23    6  16.48 

9.1384 

10  55  25.7 

19.097 

10 

0  45    4.38 

2.0006 

0  40  32.7 

13.096 

11 

23    8  24.66 

9.1349 

10  43  J8.4 

19.145 

11 

0  47    4.37 

1.9999 

0  27  27.1 

13.091 

12 

23  10  32.59 

9.1301 

10  31    8.3 

19.199 

12 

0  49    4.28 

1.9978 

0  14  21.8 

13.084 

13 

23  12  40.27 

9.1960 

10  18  55.4 

19.937 

13 

0  51    4.11 

1.9965 

S.  0    1  17.0 

13.077 

14 

23  14  47.71 

9.1i219 

10    6  39.9 

19.980 

14 

0  53    3.8G 

1.9959 

N.  0  11  47.4 

13.068 

15 

23  16  54.90 

9.1178 

9  54  21.8 

19.333 

15 

0  55    3.53 

1.9939 

0  24  51.2 

13.058 

16 

23  19     1.85 

9.1139 

9  42     1.1 

19.365 

16 

0  57    3.13 

1.9926 

0  37  54.4 

13.048 

17 

2;^  21     8.57 

9.1101 

9  29  38.0 

12.405 

17 

0  59    2.66 

1.9917 

0  50  57.0 

13.037 

18 

23  23  15.06 

9.1063 

9  17  12.5 

19.445 

18 

1     1     2.13 

1.9907 

1     3  58.9 

13.025 

19 

23  25  21.32 

9.1095 

9    4  44.6 

13.483 

19 

1     3     1.54 

1.9897 

1  17    0.0 

13.019 

20 

23  27  27.36 

9.0988 

8  52  14.5 

19.590 

20 

1    5    0.89 

1.9888 

1  30    0.3 

19.997 

21 

23  29  33.17 

9.0951 

8  39  42.2 

12.556 

21 

1     7    0.19 

1.9879 

1  42  59.6 

19.981 

22 

23  31  38.77 

9.0915 

8  27    7.8 

19.591 

22 

1     8  59.44 

1.9871 

1  55  58.0 

19.965 

23 

23  33  44.15 

9.0879 

8  14  31.3 

13.695 

23 

1  10  58.64 

1.9863 

2    8  55.4 

12.947 

24 

23  35  49.32 

9.0844 

S.  8     1  52.8 

12.657 

24 

1  12  57.79 

1.9865 

N.  2  21  51.7 

19.999 

VI. 
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GREENWICH  WEAN  TIME. 

THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

RightAaoenslon. 

Dim  for 
IMinnte. 

Difllfor 
iMinate. 

Hoar. 

StghtAecenaioiL 

DMEfor 
IMlnnto. 

Dikfor 
IMinnte. 

TC 

FBSDA 

Y  5. 

THXJESDAY  7. 

h     ni      s 

s 

O         1         It 

II 

h    m      B 

• 

O           /           M 

II 

0 

1  12  57.79 

1.98S5 

N.  2  21  51.7 

19.999 

0 

2  48  22.89 

9.0068 

N.12    3  56.0 

ioj)e6 

1 

1  14  .56.90 

1.9849 

2  34  46.9 

19.910 

1 

2  ,50  23.34 

9.0089 

12  14  53.3 

10.994 

2 

1   16  55.98 

1.9843 

2  47  40.9 

19.890 

2 

2  52  23.87 

9.0096 

12  25  46.9 

10.869 

3 

1  18  55.02 

1.9837 

3    0  33.7 

19.860 

3 

2  54  24.49 

9.0110 

12  36  36.7 

10.798 

4 

1  20  54.03 

1U)839 

3  13  25.2 

19.847 

4 

2  56  25.19 

9.0134 

12  47  22.7 

10.734 

5 

1  22  53.01 

1.9837 

3  26  15.3 

13.894 

5 

2  58  25.98 

3.0139 

12  58    4.8 

10US70 

6 

1  24  51.96 

1.9893 

3  39    4.0 

19.800 

6 

3    0  26.86 

9.0154 

13    8  43.1 

10.605 

7 

1  26  50.89 

1.9891 

3  51  51.3 

19.775 

7 

3    2  27.83 

9.0160 

13  19  17.4 

10.638 

8 

1  28  49.81 

1.9818 

4    4  37.0 

19.749 

8 

3    4  28.89 

9.0165 

13  29  47.7 

10.471 

9 

1  315  48.71 

Ja»815 

4  17  21.1 

19.799 

9 

3    6  30.05 

9.0901 

13  40  14.0 

10.404 

10 

1  m  47.59 

1.9613 

4  30    3.6 

19.695 

10 

3    8  31.31 

9.0917 

13  50  36.2 

10.336 

11 

1  34  46.47 

1.9619 

4  42  44.5 

19.667 

11 

3  10  32.66 

9.0933 

14    0  54.3 

10.967 

12 

1  36  45.34 

1.9811 

4  55  23.6 

19.637 

12 

3  12  34.11 

9.0950 

14  11    8.2 

10.197 

13 

1  38  44.20 

1.9810 

5    8    0.9 

19.606 

13 

3  14  35.66 

3.0967 

14  21  17.9 

10.196 

14 

1  40  43.06 

1.9811 

5  20  36.3 

19.574 

14 

3  16  37.31 

9.0984 

14  31  23.3 

10.054 

15 

1  42  41.93 

1.9813 

5  33    9.8 

19.541 

15 

3  18  39.07 

9.0301 

14  41  24.4 

0.968 

16 

1  44  40.80 

1.9813 

5  45  41.3 

19.508 

16 

3  20  40.93 

3.0318 

14  51  21^2 

9.910 

17 

1  46  39.68 

1.9814 

5  58  10.8 

19.475 

17 

3  22  42.89 

3.0335 

15     1   13.6 

9.836 

18 

1  48  38.57 

1.9816 

6  10  38.3 

19.441 

18 

3  24  44.95 

3.0353 

15  11     1.5 

9.761 

19 

1  50  37.47 

1.9819 

6  23    3.7 

19.405 

19 

3  26  47.12 

9.0371 

15  20  44.9 

9.686 

20 

1  52  36.39 

1.9899 

6  35  26.9 

19.367 

20 

3  28  49.40 

9J»89 

15  30  23.8 

9.611 

21 

1  54  35.33 

1.9895 

6  47  47.8 

19.399 

21 

3  30  51.79 

9.0407 
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THE  MOON'S  SIGHT  ASCENSION  AND  DECLINATION. 
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9.7065 

28  42  ia6 

0.395 

6 

20  58  27.13 

9J0007 

20  46  27.0 

7461 

7 

18  50    5.82 

9.7044 

23  42  27.8 

-0.149 

7 

20  55  57.16 

9.4998 

20  39    7.5 

7468 

8 

18  52  48.05 

9.7031 

23  42  81.5 

•1- 0^097 

8 

20  58  26.80 

94906 

20  31  4a4 

7415 

9 

18  55  30.19 

9.7016 

23  42  24.6 

0.909 

9 

21     0  56.05 

9Am» 

20  24    5.7 

7441 

10 

18  .58  12.24 

9.7000 

28  42    7.2 

0.877 

16 

21    8  24.92 

%Am 

20  16  23.5 

7.1M 

11 

19    0  54.19 

9.6069 

28  41  89.3 

0.503 

11 

21    5  58.39 

9vf7l9 

20    8  84.0 

74M 

12 

19    8  36.03 

9.6063 

23  41     0.8 

0.798 

12 

21    8  21.47 

9.46n 

20    0  87.2 

8497 

13 

19    6  17.75 

9.6943 

28  40  11.9 

0.909 

18 

21  10  49.15 

9.4681 

19  58  88.2 

8J9V 

14 

19    8  59.34 

9.6991 

23  39  12.6 

KOTO 

14 

21  13  16.44 

9.4615 

19  44  22.0 

84M 

15 

19  11  40.80 

9.6697 

23  38    2.8 

1.900 

15 

21  15  43.38 

9.4448 

19  86    3.9 

8J9Q 

16 

19  14  22.11 

9.6879 

23  36  42.6 

1.489 

16 

21  18    9.82 

94389 

19  27  88.9 

8.474 

17 

19  17    3.26 

9.6844 

23  85  12.1 

1.564 

17 

21  20  85.91 

94316 

19  19    7.0 

6497 

18 

19  19  44.24 

9.6816 

23  88  81.3 

1.760 

18 

21  98    1.60 

94946 

19  10  28.4 

8498 

19 

19  22  25.05 

9.6787 

23  81  40J2 

1.987 

19 

21  25  96.89 

94161 

19    1  48.2 

8498 

20 

19  25    5.68 

9.6756 

23  29  38.9 

9.106 

20 

21  27  51.78 

94U4 

18  52  51.4 

8417 

21 

19  27  46.12 

9.6793 

23  27  27.5 

9.975 

5» 

21  80  16.26 

94647 

16  43  58.1 

9494 

22 

19  30  26.36 

9.6690 

23  25    5.9 

9.444 

1^2 

21  82  40.34 

9J600 

18  84  48.5 

9J» 

23 

19  33    6.40 
TU 

9.6655 

ESDA^ 

S.23  22  34.2 
Y  26. 

9.619 

28 

21  35    4.02 
THI 

9.8819 
JESDi 

S.  16  25  87^1 

LY28. 

0 

19  35  46.22 

9.6018 

S.23  19  52.5 

9.778 

0 

21  37  27.30 

9JM7 

8.18  16  20.6 

9434 

1 

19  38  25.82 

9.6581 

28  17    0.8 

9.944 

1 

21  39  50.18 

9J980 

18    6  57.5 

94S6 

2 

19  41    5.19 

9.6&49 

23  18  59.2 

3.110 

2 

21  42  12.66 

9J719 

17  57  28.4 

9434 

8 

19  43  44.32 

9.6601 

23  10  47.6 

3.975 

8 

21  44  84.73 

9i364» 

17  47  53.4 

9439 

4 

19  46  23.20 

9.6458 

23    7  26.2 

3.438 

4 

21  46  56.40 

9.8679 

17  38  12.6 

9498 

5 

19  49    1.82 

9.6415 

23    3  55.0 

3.600 

5 

21  49  17.68 

9.8U3 

17  28  26.0 

9499 

6 

19  51  40.18 

9.6371 

23    0  14.2 

3.761 

6 

21  51  38.56 

9.3447 

17  18  83.9 

9414 

7 

19  54  18.27 

9.6397 

22  56  23.7 

3.999 

7 

21  53  59.04 

9U«61 

17    8  86.8 

16466 

8 

19  56  56.10 

9.6988 

22  52  23.6 

4.061 

8 

21  56  19.13 

9J31S 

16  58  38.2 

10496 

9 

19  59  33.65 

9.6994 

22  48  14.0 

4.938 

9 

21  58  38.82 

9Jil9 

16  48  24.8 

10.183 

10 

20    2  10.91 

9.6185 

22  43  55.0 

4.385 

10 

22    0  58.12 

16  38  11.2 

10490 

11 

20    4  47.87 

9.6135 

22  39  26.6 

4.551 

11 

22    3  17.03 

9.S119 

16  27  52.4 

10406 

12 

20    7  24.53 

9.6085 

22  34  48.9 

4.705 

12 

22    5  35.55 

9.80M 

16  17  26.5 

10439 

'    13 

20  10    0.89 

9.6033 

22  30    2.0 

4.858 

13 

22    7  53.68 

9.9989 

16    6  59.7 

10491 

14 

20  12  36.93 

9.5980 

22  25    5.9 

5J011 

14 

22  10  11.42 

9.9995 

15  56  26.0 

10409 

15 

20  15  12.65 

9.5997 

22  20    0.7 

5.163 

15 

22  12  28.78 

9.9880 

15  45  47.5 

10481 

16 

20  17  48.05 

9.5873 

22  14  46.4 

5.319 

16 

22  14  45.76 

9.9798 

15  35    4.3 

10.758 

17 

20  20  23.13 

9.5818 

22    9  23.3 

5.450 

17 

22  17    2.36 

9.9735 

15  24  16.5 

10436 

18 

20  22  57.87 

9.5769 

22    3  51.4 

5.605 

18 

22  19  18.58 

9.9679 

15  13  24.1 

10411 

19 

20  25  32.27 

9.5706 

21  58  10.7 

5.751 

19 

22  21  34.43 

9.9610 

15    2  27.2 

10483 

20 

20  28    6.33 

9.5647 

21  52  21.2 

5.806 

20 

22  23  49.90 

9.9548 

14  51  26.1 

11463 

21 

20  30  40.04 

9.5580 

21  46  23.1 

6.039 

21 

22  26    5.00 

9.9487 

14  40  20.8 

11U93 

22 

20  33  13.40 

9.5530 

21  40  16.5 

6.180 

22 

22  28  19.74 

9.9496 

14  29  114) 

11.183 

23 

20  35  46.40 

9.5470 

21  34     1.5 

6.390 

23 

22  30  34.11 

9J9966 

14  17  57.6 

11469 

24 

20  38  19.04 

9.5410 

S.21  27  38.1 

6.459 

24 

22  32  48.12 

9Jn05 

8.14    6  39.9 

11496 
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GEBBNWIOH  MWAN  TIME, 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLTNATION. 

Hour. 

^htAaoenaliui. 

DUE  for 
IMInate. 

Difllfor 
llfinute. 

Hoar. 

BightAfloenaion. 

DiiCfor 
IMinato. 

DiiCfor 
IHiimte. 

FRIDAY  29. 

SUNDAY,  DBOBMBBB  1. 

'  0 

1 

h      Dl        B 

22  32  48.12 
22  35    1.77 

• 
9.9309 

S.14    6  39.9 
13  55  18.3 

11.398 

0       0  if  3!57      9!oiS8  8.  ^  11  3^      i^ 

9.9M6 

11.399 

2 

22  37  15.07 

9.9187 

13  43  52.9 

11.455 

3 

22  39  28.01 

9.9198 

13  32  23.7 

11.517 

4 

22  41  40.60 

9.9070 

13  20  50.8 

11.577 

5 

22  43  52.85 

9.9019 

13    9  14.4 

11.636 

6 

22  46    4.75 

9.19&5 

12  57  34.5 

11.604 

7 

22  48  16.31 

9.1808 

12  45  51.1 

11.751 

8 

22  50  27.53 

9.1849 

12  34    4.4 

11.805 

9 

22  52  38.42 

9.1787 

12  22  14.5 

11.858 

10 

22  54  48.98 

9.1733 

12  10  21.4 

11.911 

11 

22  56  59.22 

9.1870 

11  58  25.1 

11.963 

12 

22  59    9.13 

9.1899 

11  46  25.8 

19.013 

13 

23    1  18.72 

9.1579 

11  34  23.6 

19.061 

14 

23    3  28.00 

9.1590 

11  22  18.5 

19.107 

15 

23    5  36.96 

9.1468 

11  10  10.7 

19.159 

16 

23    7  45.62 

9.1417 

10  58    0.2 

19.197 

17 

23    9  53.97 

9.1367 

10  45  47.0 

19.949 

18 

23  12    2.02 

9.1317 

10  33  31.1 

19.965 

PHASES  OF  THE  MOON. 

19 

23  14    9.77 

9.1968 

10  21  12.8 

19.395 

20 
21 

23  16  17.23 
23  18  24.40 

9.1910 
9.1179 

10    8  52.1 
9  56  29.1 

19.364 
19.409 

22 
23 

23  20  31.29 
23  22  37.90 

9.1195 
9.1078 

9  44    3.8 
S.  9  31  36.3 

19.440 
19.476 

d       h        B 

O  Full  Moon      .    .  Nov.      7      4      5.2 

<r   I^ist  Quarter.    ...     15      8    35.9 

SAT 

?URDAY  30. 

•  New  Moon     ....    22    13    43.6 
}>  First  Quarter     ...    29      5    28.7 

0 

23  24  4iM 

9.1039 

S.  9  19    6.7 

19.511 

1 
2 

23  26  50.28 
23  28  56.07 

9.0987 
9.0949 

9    6  35.0 
8  54     1.4 

19.544 
19.576 

3 

23  31     1.59 

9.0608 

8  41  25.9 

19.607 

d        li 

4 

23  33    6.85 

9.0865 

8  28  48.5 

19.638 

C  Apogee.    .    .    .  Nov.    12      4.4 

5 

23  35  11.85 

9.0819 

8  16    9.3 

19.666 

C  Perigee 24      3JJ 

6 

7 

23  37  16.60 
23  39  21.10 

9.0771 

S    3  28.5 
7  50  46.1 

19.683 

9.0730 

19.790 

8 

23  41  25.36 

9.0690 

7  38    2.1 

19.747 

9 

23  43  29.38 

9.0650 

7  25  16.5 

12.779 

10 

23  45  3SA6 

9.0610 

7  12  29.5 

19.794 

H 

23  47  36.70 

9.0571 

6  59  41.2 

19.816 

12 

23  49  40.01 

9.0533 

6  46  51.6 

19.837 

13 

23  51  43.10 

9.0497 

6  34    0.7 

19.857 

14 

23  53  45.98 

9.0469 

6  21     8.7 

19.876 

15 

23  55  48.64 

9.0496 

6    8  15.6 

19.894 

16 

23  57  51.09 

9.0391 

5  55  21.4 

19.911 

17 

23  59  53.33 

9.0357 

5  42  26.3 

19.996 

18 

0    1  55.37 

9.0393 

5  29  30.3 

19.940 

19 

0    3  57.21 

9.0990 

5  16  33.5 

19.954 

20 

0    5  58.85 

9.0958 

5    3  ^5.8 

19.967 

21 

0    8    0.30 

9.0i97 

4  50  37.4 

19.978 

^29 

0  10    1.57 

9.0107 

4  37  38.4 

19.989 

23 

0  12    2.66 

9.0167 

4  24  38.7 

19.999 

24 

0  14    3.57 

9.0138 

8.  4  11  38.5 

13.007 

13 
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xin. 


GBEBHrWIOH  MBAK  TIME. 

LDNAB  DISTANCES. 

ii 

K»me»ndDireotioD 
of  Objeet. 

Noon. 

P.L. 

of 

Dlff. 

Tflh. 

P.L. 
of 

Diir 

Vlh. 

P.  L- 
of 
Diff. 

IX^ 

P.L 

of 

BUt 

1 

Soif 

W. 

lOl  43  49 

S754 

106  19  17 

9703 

107  54':M 

9779 

loS  29  96' 

9780 

Antares 

W. 

75  35  35 

9445 

77  18    5 

9453 

79    0  24 

9461 

80  42  32 

9400 

JUPITKE 

w. 

49    7  31 

S4« 

50  49  28 

9477 

52  31  14 

9485 

54  12  48 

94S3 

o  Arietis 

E. 

73    6    0 

9506 

71  26  17 

9570 

69  46  49 

9597 

68    7  36 

9500 

Aldebaran 

E. 

103  43  19 

9490 

102    0  13 

9498 

100  17  18 

9498 

98  34  35 

9444 

2 

Sun 

W. 

117  22  10 

9895 

118  56    5 

9835 

120  29  48 

9843 

122    3  20 

9M 

Ad  tares 

W. 

89  10  28 

9508 

90  51  30 

9517 

92  32  20 

9695 

94  12  59 

9833 

Jdpiter 

W. 

62  37  47 

9534 

64  18  13 

9543 

65  58  27 

9551 

67  38  30 

9560 

aAq^iiilee 
a  Arietis 

w. 

49  25  46 

3805 

50  40  22 

3767 

51  55  59 

3716 

53  12  29 

9079 

E. 

59  55  47 

9000 

58  18  21 

9081 

56  41  15 

900O 

55    4  30 

9713 

Aldebaran 

E. 

90    3  48 

9404 

88  22  12 

9499 

86  40  48 

9500 

84  59  35 

9500 

3 

Jupiter 

W. 

75  55  52 

9001 

77  34  46 

9800 

79  13  29 

9017 

80  52    1 

9095 

aAquilw 

W. 

59  45  28 

3506 

61     5  43 

3480 

62  26  23 

3465 

63  47  26 

3448 

a  Arietis 

E. 

47    6  41 

9811 

45  32  28 

9835 

43  58  46 

9861 

42  25  37 

9889 

Aldebaran 

E. 

76  36  22 

9540 

74  56  17 

9558 

73  16  24 

9500 

71  36  42 

9574 

4 

Jupiter 

W. 

89    1  52 

9087 

90  39  16 

9875 

92  16  29 

9064 

93  53  30 

9099 

o  Aquilae 

W. 

70  36  47 

3301 

71  59  14 

3385 

73  21  48 

3380 

74  44  27 

3377 

Fomalbaut 

W. 

85    9  57 

9910 

36  35  54 

3174 

38    2  34 

3143 

39  29  52 

3110 

Aldebaran 

E. 

63  21    2 

9016 

61  42  29 

9094 

60    4    7 

96S3 

58  25  57 

9649 

5 

Jupiter 

W. 

101  55  46 

9735 

103  31  39 

9744 

105    7  20 

9753 

106  42  50 

9709 

o  AquilcB 

W. 

81  38  12 

3379 

&3    0  53 

3389 

84  23  30 

3388 

85  46    2 

3308 

Foinalhaut 

W. 

46  52  59 

3034 

48  22  30 

3094 

49  52  13 

3017 

51  22    5 

3011 

Aldebaran 

E. 

50  18    5 

9080 

48  41    6 

9095 

47    4  20 

9704 

45  27  46 

9713 

Pollux 

E. 

94  30  11 

9809 

92  53  20 

9700 

91  16  40 

9700 

89  40  12 

9717 

6 

a  Aqnil8B 

W. 

92  36  39 

3437 

93  58  14 

3447 

95  19  37 

3400 

96  40  46 

3474 

Fomalbaut 

W. 

58  52  39 

3001 

60  22  51 

3001 

61  53    3 

3009 

63  23  13 

3005 

o  Peffasi 
Aldeoarau 

W. 

44  59    9 

3090 

46  17  15 

3580 

47  36     1 

3556 

48  55  23 

3597 

E. 

37  28    6 

9763 

35  52  49 

9773 

34  17  46 

9784 

32  42  57 

9796 

Pollux 

E. 

81  40  43 

9701 

80    5  24 

9770 

78  30  17 

9779 

76  55  22 

9788 

7 

Foinalhaut 

W. 

70  53    6 

3094 

72  22  49 

9090 

73  52  26 

3034 

75  21  56 

3041 

a  Pegasi 

W. 

55  39    0 

3430 

57    0  43 

3410 

58  22  41 

3406 

59  44  51 

3307 

Pollux 

E. 

69    3  43 

9834 

67  29  59 

9843 

65  56  27 

9859 

64  23    7 

9809 

Regulus 

E. 

104  57  17 

9894 

103  23  20 

9839 

101  49  34 

9849 

100  16    0 

9850 

8 

Foinalhaut 

W. 

82  47  28 

9074 

84  16    9 

3089 

85  44  41 

3000 

87  13    3 

3097 

a  Pegasi 

W. 

66  37  44 

3371 

68    0  34 

3309 

69  23  26 

3300 

70  46  18 

3300 

Pollux 

E. 

56  39  30 

9900 

55    7  23 

9910 

53  35  28 

9998 

52    3  45 

9038 

Regulus 

E. 

92  30  56 

9804 

90  58  29 

9909 

89  26  13 

9010 

87  54    7 

9019 

Saturn 

E. 

97    0  50 

9919 

95  28  47 

9991 

93  56  55 

9930 

92  25  14 

9988 

9 

Fomalbaut 

W. 

94  32  27 

3130 

95  59  49 

3148 

97  27    0 

3157 

98  54    1 

3100 

a  Pegasi 
a  Arietis 

W. 

77  40  28 

3377 

79    3  11 

3381 

80  25  49 

3385 

81  48  23 

3380 

W. 

34    2  56 

3409 

35  25  10 

3378 

36  47  52 

3357 

38  10  58 

3338 

Pollux 

E. 

44  28  12 

9986 

42  57  42 

9990 

41  27  24 

3005 

39  57  18 

3016 

Regulus 

E. 

80  16  17 

9960 

78  45  14 

9908 

77  14  21 

9975 

75  43  37 

9963 

Saturn 

E. 

84  49  24 

9970 

83  18  45 

9986 

81  48  15 

9998 

80  17  54 

8001 

} 
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- 

aBBHNWIOH  UMAJS  TIMB. 

LUNAR  DISTAHCSa 

Kftine  And  Dilution 
ofObJeei. 

Midnight 

P.L. 

of 

Diff. 

3CVh. 

P.L. 

of 

iMflr. 

XVlUh. 

P.L. 

of 

IHft 

XXlk. 

P.L. 

of 

Dlff. 

1 

Sun 

W. 

in    4'3S 

9780 

Ill  39  \& 

9708 

Ill  13  45 

9806 

115  48    3 

9816 

AntareB 

W. 

82  24  29 

9470 

84    6  16 

9485 

85  47  51 

•409 

87  29  15 

9900 

JUFITBE 

w. 

55  54  11 

9809 

57  35  22 

9510 

59  16  22 

9918 

60  57  10 

9996 

aArietis 

E. 

66  28  99 

9011 

64  49  59 

9004 

63  11  37 

9836 

61  33  33 

9691 

Aldeboran 

E. 

96  52    3 

94U 

95    9  42 

9400 

93  27  33 

•468 

91  45S5 

9476 

2 

Sun 

W. 

123  36  40 

9809 

125    9  48 

96n 

126  42  44 

9880 

128  15  28 

9880 

Antares 

W. 

95  53  27 

9041 

97  33  43 

9940 

99  13  48 

9996 

100  53  41 

9960 

Jupiter 

W. 

69  18  21 

9987 

70  58    1 

9976 

72  37  29 

9984 

74  16  46 

9009 

oc  Aquilce 
aAnetis 

W. 

54  29  46 

0039 

55  47  46 

3980 

57    6  26 

3963 

58  25  41 

3934 

E. 

53  28    7 

9730 

51  52    7 

9740 

50  16  32 

9760 

48  41  23 

9780 

Aldebaran 

E. 

83  18  34 

9017 

81  37  44 

9099 

79  57    5 

9633 

78  16  38 

9941 

3 

W. 

82  30  22 

9033 

84    8  32 

9049 

85  46  30 

9690 

87  24  17 

9090 

oAquile 
a  Arietu 

W. 

65    8  48 

3439 

66  30  28 

3490 

67  52  22 

3408 

69  14  29 

3300 

E. 

40  53    4 

9890 

39  21  JO 

9093 

37  49  58 

9000 

36  19  33 

3030 

Aldebaran 

E. 

69  57  11 

9983 

68  17  52 

9901 

66  38  44 

9900 

64  59  47 

9007 

4 

JUPITBB 

W. 

95  30  20 

9701 

97    6  59 

S710 

98  43  26 

9718 

100  19  42 

9797 

a  AquilflD 

W. 

76    7  10 

3374 

77  29  56 

3374 

78  52  42 

3374 

80  15  28 

3370 

Fomalhaiit 

W. 

40  57  42 

3003 

42  26    0 

3074 

43  54  41 

3098 

45  23  42 

3049 

Aldebaran 

E. 

56  47  59 

9091 

55  10  13 

900O 

53  32  39 

9868 

51  55  16 

96n 

5 

JUPITBE 

W. 

108  18    8 

9770 

109  53  15 

9770 

111  28  10 

9768 

113    2  53 

9797 

a  Aquilce 

W. 

87    8  27 

3400 

88  30  44 

8407 

89  52  53 

3419 

91  14  52 

3490 

Fomalhaut 

W. 

52  52    4 

3007 

54  22    8 

3004 

55  52  16 

3001 

57  22  27 

3001 

Aldebaran 

E. 

43  51  24 

9793 

42  15  15 

9733 

40  39  19 

9743 

39    336 

9793 

Pollux 

E. 

88    3  55 

9790 

86  27  50 

9739 

84  51  56 

9744 

83  16  14 

9759 

6 

a  Aquil» 

W. 

98    1  39 

3408 

99  22  16 

3904 

100  42  36 

3990 

102    2  38 

3937 

Fomalhaut 

W. 

64  53  20 

3007 

66  23  24 

3011 

67  53  23 

3019 

69  23  17 

3010 

aPeffasi 
Aldetmran 

W. 

50  15  17 

3909 

51  35  39 

3490 

52  56  25 

3401 

54  17  33 

3444 

E. 

31    8  22 

9608 

29  34    2 

9618 

27  59  57 

98W 

2626    7 

9849 

Pollux 

E. 

75  20  38 

9796 

73  46    7 

9800 

72  11  47 

9819 

70  37  39 

9899 

7 

Fomalhaut 

W. 

76  51   18 

3047 

78  20  as 

8093 

79  49  40 

3660 

81  18  38 

3067 

a  Pegasi 

W. 

61    7  11 

3360 

62  29  40 

3383 

63  52  16 

3378 

65  14  58 

3374 

Pollux 

E. 

62  50    0 

9879 

61   17    5 

9880 

59  44  21 

9800 

58  11  49 

9000 

ReguluB 

E. 

98  42  37 

98B0 

97    9  25 

9867 

95  36  24 

9876 

94    334 

9689 

8 

Fomalhaut 

W. 

88  41  ]6 

3100 

90    9  19 

31J4 

91  37  12 

3199 

93    4  55 

9131 

o  Pegasi 

W. 

72    9  10 

3300 

73  32    2 

3370 

74  54  53 

3379 

76  17  42 

3374 

Pollux 

£. 

50  32  14 

9047 

49    0  55 

9097 

47  29  48 

9067 

45  58  54 

99n 

Regulua 

E. 

86  22  12 

9097 

84  50  28 

9035 

83  18  54 

9043 

81  47  30 

9099 

Saturn 

E. 

90  53  43 

9040 

89  22  23 

9054 

87  51   13 

9009 

86  20  13 

9071 

9 

Fomalhaut 

W, 

100  20  51 

3175 

101  47  30 

3184 

103  13  58 

3103 

104  40  15 

3904 

aPe^si 
a  Anetis 

W. 

83  10  52 

3303 

84  33  16 

3300 

85  55  34 

3404 

87  17  46 

3410 

W. 

39  34  25 

3394 

40  58    9 

3310 

42  22    9 

3900 

43  46  22 

3980 

Pollux 

E. 

38  27  25 

3090 

36  57  44 

3030 

35  28  16 

3047 

33  59    2 

3050 

Regulus 

E. 

74  13    3 

9000 

72  42  38 

9996 

71   12  23 

3005 

69  42  16 

3019 

Saturn 

E. 

78  47  42 

3000 

77  17  40 

3016 

75  47  47 

3093 

74  18    3 

3030 
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XV. 


GRBENWIGH  UBAS  TIME. 

LUNAS  DISTANCES. 

^1 

P.L. 

P.L. 

P.I^ 

P.L. 

HnMMdDireetHM 

Nwm. 

of 
IHff. 

nih. 

«f 

Piff. 

Vlh. 

of 
Diff. 

UO^ 

•r 
iMfl: 

10 

Fomalhaut 

W. 

C          t         ft 

106    6  20 

9913 

107  32  14 

3999 

108  57  57 

3939 

\\i  23  2g 

3849 

a  Arietis 

W. 

45  10  46 

aan 

46a5  20 

3975 

48    0     1 

3909 

49  24  49 

3964 

Regu]u8 

£. 

68  12  18 

3019 

66  42  29 

3096 

65  12  48 

3031 

63  43  14 

3037 

Sato EN 

E. 

72  48  27 

3036 

71  18  59 

3043 

69  49  39 

3918 

68  20  26 

3055 

Mam 

£. 

99  39  13 

3949 

98  13  54 

3949 

96  48  ^ 

3956 

95  23  39 

3961 

11 

aArietiB 

W. 

56  30    3 

3947 

57  55  16 

3945 

59  20  32 

3943 

60  45  50 

3949 

Aldebaran     - 

W. 

24  18  39 

3060 

25  47     1 

3090 

27  15  23 

3091 

28  43  44 

3091 

Regiilus 

E. 

56  17  11 

3005 

54  48  18 

3000 

53  19  31 

3074 

51  50  50 

3078 

Satueic 

E. 

60  56    8 

3060 

59  27  34 

3084 

57  59    5 

3080 

56  30  42 

3083 

Maes 

E. 

88  20    0 

3988 

86  55  34 

3908 

85  31  13 

3906 

84    6  57 

3300 

Suif 

E. 

137  18  46 

3455 

135  57  32 

3458 

134  36  21 

3469 

133  15  14 

3464 

12 

a  Arietiif 

W. 

67  52  48 

3934 

69  18  17 

3931 

70  43  49 

3830 

72    923 

3998 

AldeKaran 

W. 

36    5  18 

3094 

37  33  35 

3094 

39    1  52 

3094 

40  30    9 

3093 

Regiilus 

E. 

44  28  29 

3094 

43    0  12 

3097 

41  31  59 

3009 

40    3  48 

3101 

Satuen 

E 

49    9  48 

3106 

47  41  46 

3109 

46  13  47 

3110 

44  45  50 

3111 

Maes 

E. 

77    6  33 

3313 

75  42  36 

3314 

74  18  41 

3316 

72  54  48 

3317 

Venus 

E. 

103    2    6 

3565 

101  42  54 

3567 

100  23  44 

3568 

99    4  35 

£68 

Sun 

E. 

126  30  23 

3475 

125    9  31 

3476 

123  48  40 

3477 

122  27  50 

3477 

13 

Aldebarnn 

W. 

47  51  51 

3087 

49  20  17 

3083 

50  48  47 

3061 

52  17  20 

3078 

Regulus 

E. 

32  43  24 

3107 

31  15  23 

3109 

29  47  24 

3110 

28  19  26 

3111 

Satuen 

E. 

37  26  15 

3119 

35  58  20 

3111 

34  30  24 

3110 

33    227 

3109 

Mars 

E. 

65  55  25 

3313 

64  31  29 

3319 

63    7  31 

3310 

61  43  31 

3306 

Spica 

E. 

86  46  25 

3106 

85  18  23 

3105 

8:3  50  19 

3109 

82  22  12 

3100 

Vewus 

E. 

92  28  49 

3566 

91     9  37 

3563 

89  50  22 

3558 

88  31    3 

3565 

Sun 

E. 

115  43  31 

3471 

114  22  34 

3409 

113    1  35 

3466 

111  40  33 

3463 

•^■^ 

Aldebaran 

W. 

59  41  18 

3065 

61   10  23 

3048 

62  39  36 

3049 

64    8  57 

3035 

Mars 

E. 

54  42  29 

3980 

53  18     I 

3981 

51  53  27 

3975 

50  28  46 

3909 

1  '  . 

Spica 

E. 

75    0  38 

3080 

73  32    4 

3075 

72    3  24 

3069 

70  34  37 

3063 

Venus  . 

E. 

81  53  25 

3533 

80  33  37 

3596 

79  13  42 

3590 

77  53  40 

3519 

Sun 

£. 

104  54  12 

3438 

103  32  38 

3431 

102  10  57 

9494 

100  49    8 

3418 

15 

AldebaraD 

W. 

71  37  59 

9994 

73    8  19 

9984 

74  38  52 

9974 

76    9  37 

9964 

Pollux 

W. 

27  43  28 

3069 

29  12  24 

3046 

30  41  40 

3030 

32  11   15 

3014 

Maes 

E. 

43  23  20 

3931 

41  57  47 

3991 

40  32    3 

3913 

39    6    9 

3903 

Spica 

E. 

63    8  41 

3098 

61  39    3 

3010 

60    9  14 

3011 

58  39  15 

3001 

Venus 

E. 

71  11  12 

3468 

69  50  12 

3457 

68  29    0 

3446 

67    7  35 

3435 

■ 

Sun 

E. 

93  57  49 

3379 

92  35     I 

3363 

91  12    2 

3351 

89  48  50 

3340 

16 

Aldebaran 

W. 

83  46  49 

9905 

85  19     1 

9809 

86  51  30 

9879 

88  24  16 

8865 

Pollux 

W. 

39  43  58 

9939 

41  15  28 

9994 

42  47  17 

9908 

44  19  26 

9899 

Mars 

E. 

31  53  42 

3159 

30  26  35 

3149 

28  59  16 

3139 

27  31  45 

3199 

Spica 

E. 

51     6  22 

9953 

•49  35  10 

9949 

48    3  45 

9939 

46  32    7 

9999 

Venus 

E. 

60  17    9 

3371 

58  54  19 

3357 

57  31  13 

3349 

56    7  50 

3396 

Sun 

E. 

82  49  23 

3976 

81  24  44 

3968 

79  59  48 

3947 

78  34  35 

3933 

17 

Pollux 

W. 

52    5  18 

9811 

53  39  32 

9794 

55  14    8 

9776 

56  49    7 

9760 

Spica 

E. 

38  50  36 

9870 

37  17  39 

9860 

35  44  29 

9859 

34  11    8 

9844 

Venus 

E. 

49    6  23 

3946 

47  41    8 

3999 

46  15  33 

3911 

44  49  37 

3198 

XVI. 
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GBBENWIOH  MEAN  TIME. 

LUNAB  DISTANCES. 

1 

HMBeandDlrMtion 
of  Ofajeel. 

Midnight. 

P.L. 

of 

DMf. 

XVb. 

P.L. 

of 

xvraii- 

P.L. 

of 

DifT. 

XXIh. 

P.L. 
of 
DHL 

10 

Fomalhaut 

W. 

Ill  48  43 

3898 

113  13  56 

3963 

111  38  5f 

3973 

116    3  34' 

3963 

a  Arietis 

W. 

50  49  43 

3859 

52  14  42 

3956 

53  39  45 

3953 

55    4  52 

3949 

Uegulus 

E. 

62  13  47 

3043 

60  44  28 

3049 

59  15  16 

3054 

57  46  10 

3060 

Saturn 

E. 

66  51  21 

3060 

65  22  23 

3006 

63  53  32 

3071 

62  24  47 

3076 

Mars 

E. 

93  58  42 

3987 

92  33  52 

3973 

91     9    9 

3978 

89  44  32 

3969 

11 

a  Arietis 

W. 

62  11  10 

3840 

63  36  32 

3936 

65    1  56 

3987 

66  27  21 

3836 

Aldebaran 

W. 

30  12    4 

3008 

31  40  23 

3099 

33    8  42 

3083 

34  37    0 

3003 

Reguius 

£. 

50  22  13 

3088 

48  53  41 

3085 

47  25  13 

3088 

45  56  49 

3001 

Saturn 

E. 

55    2  24 

3006 

53  34  10 

3099 

52    5  59 

3109 

50  37  52 

3106 

Mars 

E. 

82  42  45 

3303 

81  18  37 

3306 

79  54  33 

3300 

78  30  32 

3311 

Sun 

E. 

131  54  10 

3467 

130  33    9 

3470 

129  12  11 

3479 

127  51  16 

8474 

12 

a  Arietis 

W. 

73  34  59 

3896 

75    0  37 

3994 

76  26  18 

3881 

77  52    2 

3818 

AldetMiran 

W. 

41  58  27 

3089 

43  26  46 

3001 

44  55    6 

3001 

46  23  27 

9068 

Reguius 

E. 

38  35  40 

3103 

37    7  34 

3104 

35  39  29 

8106 

34  11  26 

3106 

Saturn 

E. 

43  17  54 

3111 

41  49  58 

3119 

40  22    3 

3113 

38  54    9 

3113 

Mars 

E. 

71  30  56 

3317 

70    7    4 

3317 

68  43  12 

3316 

67  19  19 

3315 

Venus 

E. 

97  45  26 

3S68 

96  26  17 

3568 

95    7    8 

8568 

93  47  59 

3567 

Sun 

E. 

121    7    0 

3477 

119  46  10 

3476 

118  25  19 

S474 

117    4  26 

3479 

13 

Aldebaran 

W. 

53  45  57 

3073 

55  14  39 

3069 

56  43  26 

3065 

58  12  19 

3060 

Reguius 

E. 

26  51  30 

3113 

25  23  36 

3114 

23  55  44 

3116 

22  27  54 

3119 

Saturn 

E. 

31  34  28 

3107 

30    6  27 

3105 

28  38  24 

3104 

27  10  19 

3101 

Mars 

E. 

60  19  27 

3303 

58  55  19 

3300 

57  31    7 

3996 

56    6  51 

3901 

Spica 

E. 

80  54    2 

3006 

79  25  48 

3083 

77  57  30 

3080 

76  29    7 

3084 

Venus 

E. 

87  11  40 

3653 

85  52  14 

3548 

84  32  43 

3544 

83  13    7 

3538 

Sun 

E. 

110  19  27 

3458 

108  58  16 

3454 

107  37    0 

3449 

106  15  39 

3444 

14 

Aldebaran 

W. 

65  38  26 

3098 

67    8    4 

3080 

68  37  62 

3019 

70    7  50 

3003 

Mars 

E. 

49    3  58 

3969 

47  39    2 

3954 

46  13  57 

3947 

44  48  43 

3939 

Spica 

E. 

69    5  42 

3066 

67  36  39 

3050 

66    7  28 

3043 

64  38    9 

3096 

Venus 

E. 

76  ;«  29 

3504 

75  13    9 

3496 

73  52  40 

3487 

72  32    1 

3478 

Sun 

E. 

99  27  12 

3410 

98    5    7 

3401 

96  42  52 

3399 

95  20  26 

3389 

15 

Aldebernn 

W. 

77  40  35 

9054 

79  11  46 

9949 

80  43  12 

9990 

82  14  53 

9916 

Pollux 

W. 

33  41  10 

9990 

35  11  24 

9985 

36  41  56 

9960 

38  12  47 

9054 

Mars 

E. 

37  40    3 

3193 

36  13  46 

3183 

34  47  17 

3173 

33  20  36 

3163 

Spica 

E. 

57    9    4 

9999 

55  38  42 

9983 

54    8    8 

9973 

52  37  21 

9963 

Venus 

E. 

65  45  58 

3493 

64  24    7 

3410 

63    2    2 

3398 

61  39  43 

3385 

Sun 

E. 

88  25  25 

3399 

87    1  47 

3316 

85  37  54 

3303 

84  13  46 

3990 

16 

Aldebaran 

W. 

89  57  20 

9651 

91  30  42 

9637 

93    4  22 

9691 

94  38  22 

9807 

Pollux 

W. 

45  51  55 

9676 

47  24  45 

9860 

48  57  55 

9844 

50  31  26 

9898 

Mars 

E. 

26    4    2 

3118 

24  36    7 

3103 

23    8     1 

3096 

21  39  46 

3088 

Spica 

E. 

45    0  16 

9911 

43  28  11 

9901 

41  55  53 

9890 

40  23  21 

9880 

Venus 

E. 

54  44    9 

3319 

53  20  11 

3995 

51  55  54 

3870 

50  31  18 

3963 

Sun 

E. 

77    9    5 

3918 

75  43  17 

3909 

74  17  10 

3185 

72  50  43 

3160 

17 

Pollux 

W. 

58  24  28 

9749 

60    0  12 

9794 

61  36  20 

9707 

63  12  51 

9668 

Spica 

E. 

32  37  37 

9837 

31     3  57 

9831 

29  30  10 

8898 

27  56  18 

9897 

Venus 

E. 

43  23  20 

3176 

41  56  42 

3158 

40  29  42 

3139 

39    2  20 

3191 
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xvn. 


GBEENWIOH  MKAN  TIME. 

liUNAB  DI8TAKCES. 

Kameandllinotion 
of  Oldeel. 

Noon. 

P.L, 

of 
Dlff. 

lllb. 

P.L. 

of 
Diif. 

Vlb- 

P.L. 

of 

VIS. 

IXh- 

P.L. 
of 

Dior. 

17 

Sun 

E. 

71285^ 

3153 

69  56  5r 

8136 

e§2difd 

3116 

e?  i'96 

8100 

18 

Pollux 

W. 

64  49  47 

9870 

66  27    7 

9608 

68    4  51 

9634 

69  43    0 

9615 

Regulus 

W. 

28  56  43 

9688 

30  33  39 

9667 

32  11    3 

9646 

33  48  55 

9090 

Saturzt 

W. 

23  51  11 

9709 

25  27  48 

9680 

27    4  55 

9658 

28  42  31 

9638 

Varros 

E. 

37  34  36 

3109 

36    6  29 

3084 

34  38    0 

8065 

33    9    8 

3047 

Sun 

E. 

59  37    3 

3007 

58    6  59 

9988 

56  36  32 

9868 

55    5  41 

9860 

19 

Pollux 

W. 

78    0    6 

9599 

79  40  48 

9504 

81  21  55 

9486 

83    328 

9407 

Regulus 

W. 

42    5  12 

9595 

43  45  50 

9506 

45  26  55 

9487 

47    8  27 

9408 

Saturn 

W. 

36  57  29 

9537 

38  37  51 

9517 

40  18  41 

9487 

41  59  58 

9478 

Sdn 

E. 

47  25  20 

9853 

45  52    1 

9836 

44  18  18 

9815 

42  44  10 

9700 

20 

Regulus 

W. 

55  42  44 

9376 

57  26  53 

9358 

59  11  28 

9840 

60  56  29 

989S 

Saturn 

W. 

5033    1 

9386 

52  16  56 

9368 

54    1  17 

0860 

55  46    3 

n84 

Mars 

W. 

18  26  42 

9619 

20    4  40 

9619 

21  43  19 

9583 

23  22  87 

9556 

Sun 

E. 

34  47  22 

9706 

33  10  49 

9680 

31  33  54 

9679 

29  56  37 

9050 

24 

Sun 

W. 

19  49  13 

9304 

21  32  56 

9388 

23  16  47 

9385 

25    0  43 

8388 

Fomalbaut 

E. 

71  50    3 

9956 

70    3    1 

9964 

68  16    8 

9970 

66  29  25 

9978 

a  Pegasi 

E. 

89  23  27 

9460 

87  41  18 

9409 

85  59  12 

9465 

84  17  10 

9470 

25 

Sun 

W. 

33  40  23 

9383 

35  24    8 

9388 

37    7  46 

9408 

38  51  17 

9400 

Fomalbaut 

E. 

57  39  33 

9349 

55  54  34 

9358 

54  10    1 

9378 

52  25  56 

9401 

a  Pegasi 

E. 

75  49  22 

9516 

74    8  31 

9530 

72  27  59 

9545 

70  47  49 

9563 

26 

Sun 

W. 

47  26  19 

9450 

49    8  43 

9400 

50  50  53 

9470 

52  32  49 

9480 

Fomalhaut 

E. 

43  54  28 

9550 

42  14  24 

9580 

40  35  15 

9635 

38  57    7 

9685 

a  Pe^si 
a  Anetis 

E. 

62  33  46 

9678 

60  56  36 

9707 

59  20    5 

9738 

57  44  17 

«n4 

E. 

104  18  33 

99n 

102  31  59 

9985 

100  45  37 

9984 

98  59  28 

9309 

27 

Sdn 

W. 

60  58  33 

9540 

62  38  51 

9Sfi8 

64  18  52 

9565 

65  53  35 

9579 

Jupiter 

W. 

26  27  46 

9989 

28  14  12 

9984 

30    020 

9307 

31  46    9 

9390 

a  Pegasi 
a  Anetis 

E. 

49  57  53 

9906 

48  27  35 

3053 

46  58  28 

3115 

45  30  J7 

3183 

E. 

90  12  13 

9355 

88  27  34 

9368 

86  43  13 

9380 

84  59  10 

9394 

28 

Sun 

W. 

74  12  30 

9648 

75  50  20 

9663 

77  27  50 

9676 

79    5    2 

9680 

Jiifitrr 

W. 

40  30  32 

9386 

42  14  27 

9399 

43  58    3 

9419 

45  41  20 

9496 

aArietis 

E. 

76  23  55 

9467 

74  41  55 

9483 

73    0  18 

9488 

71  19    3 

9515 

Aldebaran 

E. 

107    4  15 

9397 

105  18  55 

9340 

103  33  54 

9353 

101  49  12 

9307 

29 

Sun 

W. 

87    6  14 

9763 

88  41  31 

9777 

90  16  29 

9781 

91  51    9 

9805 

Jupiter 

W. 

54  12  52 

9494 

55  54  13 

9508 

57  35  15 

9509 

59  15  58 

9535 

O  A(]^Uil8B 

o  Anetis 

W. 

47  19  12 

3991 

48  32  10 

3856 

49  46  14 

3798 

51     1  17 

3747 

E. 

62  58  45 

9604 

61  19  56 

9094 

59  41  33 

9643 

58    337 

9664 

Aldebaran 

E. 

93  10  32 

9433 

91  27  45 

9447 

89  45  17 

9460 

88    3    8 

9473 

30 

Sun 

W. 

99  39  53 

9874 

101  12  45 

9888 

102  45  19 

9901 

104  17  36 

9815 

Jupiter 

W. 

67  34  57 

9601 

69  13  51 

9613 

70  52  28 

9696 

72  30  48 

9639 

a  Aquiloe 
a  Anetis 

W. 

57  28    8 

3560 

58  47  16 

3545 

60    6  50 

3595 

61  26  47 

3506 

E. 

50    1    7 

9777 

48  26    9 

9803 

46  51  45 

9898 

45  17  55 

9868 

<l 

Aldebaran 

E. 

79  36  56 

9538 

77  56  35 

9561 

76  16  32 

9904 

74  86  47 

9670 

xvm. 
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aBBBNWIOH  MBAN  TIMB 

liUNAB  DISTAirOES. 

1^ 

P.L. 

P.L. 

P.L. 

P.L. 

HMneand  DlxeoUoD 
of  Oldeet. 

Midnight. 

of 
DUr. 

XVh. 

of 
Dlff. 

xvnib 

of 
Dlff. 

XXih. 

of 

Dlff: 

17 

Suit 

E. 

65  33  2g 

8061 

6l    4' 52 

8064 

6236'    S 

3045 

61    tf4S 

3096 

18 

Pollux 

W. 

71  21  35 

ssoe 

73    0  35 

9578 

74  40    0 

9560 

76  19  50 

9541 

Regulus 

W. 

35  27  15 

9000 

37    6    3 

9585 

38  45  19 

9565 

40  25    2 

9546 

Satubh 

W. 

30  20  35 

9017 

31  59    7 

9596 

33  38    7 

9677 

35  17  34 

9556 

VXNUB 

E. 

31  39  53 

3099 

30  10  16 

3010 

28  40  16 

9008 

*i7    9  54 

9074 

Sun 

£. 

53  34  26 

9B31 

52    2  47 

9019 

50  30  43 

9809 

48  58  14 

9873 

19 

Pollux 

W. 

84  45  27 

94S0 

86  27  51 

9431 

88  10  41 

94U 

89  53  56 

9306 

Regulua 

W. 

48  50  25 

9440 

50  32  50 

9430 

52  15  42 

9419 

53  59    0 

9304 

Saturu 

W. 

43  41  42 

9460 

45  23  52 

9441 

47    6  29 

9499 

48  49  32 

9404 

Suit 

E. 

41    9  37 

9778 

39  34  40 

9700 

37  59  18 

9741 

36  23  32 

9399 

ao 

Regulua 

W. 

62  41  55 

9307 

64  27  45 

9991 

66  13  58 

9974 

68    035 

9900 

Saturn 

W. 

57  31  13 

9317 

59  16  47 

9300 

61    2  46 

9984 

62  49    9 

9968 

Mars 

W. 

25    230 

9534 

26  42  56 

9519 

28  23  53 

9401 

30    5  19 

9470 

SUK 

E. 

28  18  58 

9041 

26  40  59 

9696 

25    2  40 

9613 

23  24    3 

9801 

24 

Sdw 

W. 

26  44  42 

9388 

28  28  41 

9384 

30  12  39 

9387 

31  56  33 

9380 

Fomalhaut 

E. 

64  42  54 

9888 

62  56  37 

9300 

61  10  37 

9819 

59  24  55 

9396 

oPegasi 

E. 

82  35  15 

9477 

80  53  29 

9184 

79  11  53 

9488 

77  30  30 

9504 

25 

Sun 

W. 

40  34  39 

9416 

42  17  51 

9494 

44    0  52 

9431 

45  43  42 

9441 

Fomalhaut 

E. 

50  42  23 

9495 

48  59  24 

9451 

47  17    2 

9481 

45  35  22 

95U 

aPegasi 

E. 

69    8    3 

9589 

67  28  43 

9608 

65  49  52 

9688 

64  11  32 

9651 

26 

Suif 

W. 

54  14  30 

9489 

55  55  55 

9503 

57  37    4 

9615 

59  17  57 

9887 

Fomalhaut 

E. 

37  20    7 

m\ 

35  44  22 

9606 

34  10    0 

9876 

32  37  11 

9058 

a  Pegasi 
a  Anetis 

E. 

56    9  15 

9611 

54  35     1 

9808 

53    1  40 

9806 

51  29  16 

9944 

E. 

97  13  32 

9311 

95  27  49 

9399 

93  42  21 

9833 

91  57    9 

9344 

27 

Sun 

W. 

67  37  59 

9569 

69  17    4 

9606 

70  55  51 

9610 

72  34  20 

9633 

JunTKR 

W. 

33  31  39 

9333 

35  16  51 

9346 

37    1  44 

9350 

38  46  18 

9373 

a  Pegasi 

E. 

44    4    8 

3850 

42  ;»    8 

3341 

41  15  44 

3431 

39  54    3 

3533 

a  Arietis 

E. 

83  15  27 

9408 

81  32    3 

9499 

79  49    0 

9436 

78    6  17 

9451 

28 

Sum 

W. 

80  41  55 

9704 

82  18  29 

9719 

83  54  43 

9734 

85  30  38 

9748 

JUFITKR 

W. 

47  24  17 

9440 

49    6  55 

9454 

50  49  13 

9467 

52  31  12 

9461 

a  Arietis 

E. 

69  38  11 

9583 

67  57  43 

9650 

66  17  39 

9668 

64  38    0 

9585 

Aldeboran 

E. 

100    4  50 

9360 

98  20  47 

9304 

96  37    3 

9407 

94  53  38 

9490 

29 

Suit 

W. 

93  25  30 

9890 

94  59  32 

9834 

96  33  16 

9847 

98    6  43 

9660 

W. 

60  56  22 

9548 

62  36  28 

9561 

64  16  16 

9675 

65  55  45 

9588 

a  Aquilee 
aArietis 

W. 

52  17  14 

3709 

53  33  59 

3663 

54  51  26 

3098 

56    930 

3597 

E. 

56  26    9 

9085 

54  49    9 

9707 

53  12  38 

9799 

51  36  37 

9753 

Aldebaran 

E. 

86  21  17 

9486 

84  39  44 

9480 

82  58  30 

95)9 

81  17  34 

9595 

30 

Sun 

W. 

105  49  36 

9097 

107  21  20 

9041 

108  52  47 

9054 

110  23  58 

9066 

JUPITRR 

W. 

74    8  50 

9659 

75  46  35 

9003 

77  24    4 

9675 

79    1  18 

9687 

a  AquilfB 
aArietis 

W. 

62  47    4 

3481 

()4    7  38 

3478 

65  28  27 

3466 

66.49  29 

3456 

E. 

43  44  42 

9888 

42  12    8 

9990 

40  40  15 

9955 

39    9    6 

9093 

Aldebaran 

E. 

72  57  19 

9588 

71  18    7 

9509 

69  39  11 

9619 

68    032 

9894 
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AT  GREENWICH  APPARENT  NOON. 

t 

1 

1 

THK  SUN'S 

Sidereal 

Time  of 

Semi- 

dijimeter 

Bqoatlon  of 

Time. 

to  be 
Sabtracted 

from 

Added  to 

1 

•8 
1 

Appuent 
Bight  AsoeniloD. 

Dlit  for 
IHonr. 

Apperant 

Diitfor 
IHonr. 

Semi, 
diameter. 

Passing 
Meridian. 

Apparent 
Time. 

DUtfor 
IHonr. 

SUN. 

1 

h      m       s 

16  31  26  94 

10.81 1 

S.21  53  36!3 

-89!8« 

16  16^05 

70!34 

10  39!l8 

0.953 

Mon. 

2 

16  35  46.72 

lO.KJ? 

22    2  31.4 

31.76 

16  16.20 

70.48 

10  16.03 

0.978 

Tuea. 

3 

16  40    7.10 

10.861 

22  11     1.0 

30.68 

16  16.35 

70.61 

'9  52.28 

1.003 

Wed. 

4 

16  44  28.05 

10.885 

22  19     4.8 

-19.60 

16  16.49 

70.68 

9  27.95 

1.036 

Thur. 

5 

16  48  49.55 

10.907 

22  26  42.5 

18.51 

16  16.63 

70.66 

9    3.07 

1.048 

Frid. 

6 

16  53  11.58 

10.938 

22  33  53.9 

17.41 

16  16.76 

70.73 

8  37.66 

1.069 

Sat. 

7 

16  57  34.10 

10.948 

22  40  38.8 

-16.31 

16  16.88 

70.80 

8  11.76 

1.089 

SUN. 

8 

17     1  57.11 

10.968 

22  46  57.1 

15.19 

16  17.00 

70.86 

7  45.38 

1.109 

Mon. 

9 

17    6  20.59 

10.986 

22  52  48.4 

14.07 

16  17.12 

70.92 

7  18.54 

1.137 

Tues. 

10 

17  10  44.50 

11.004 

22  58  12.6 

-13.94 

16  17.23 

70.98 

6  51.26 

1.145 

Wed. 

11 

17  15    8.82 

11.020 

23    3    9.5 

11.80 

16  17.33 

71.03 

6  23.57 

1.161 

Thur. 

12 

17  19  33.53 

11.036 

23    7  39.1 

10.66 

16  17.43 

71.08 

5  55.50 

1.177 

Frid. 

13 

17  23  58.59 

11.050 

23  11  41.1 

-  9.51 

16  17.52 

71.12 

5  27.08 

1.191 

Sat. 

14 

17  28  23.97 

n.063 

23  15  15.4 

8.36 

16  17.61 

71.16 

4  58.33 

1.304 

SUN. 

15 

17  32  49.64 

11.074 

23  18  21.9 

7.30 

16  17.69 

71.19 

4  29.30 

1.315 

Mon. 

16 

17  37  15.57 

11.085 

23  21     0.5 

-  6.03 

16  17.77 

71.22 

4    0.01 

1.336 

Tues. 

17 

17  41  41.73 

11.094 

28  23  11.0 

4.85 

16  17.84 

71.24 

3  30.49 

1.834 

Wed. 

18 

17  46    8.08 

11.101 

23  24  53.5 

3.68 

.16  17.91 

71.26 

3    0.77 

1.341 

Thur. 

19 

17  50  34.58 

11.106 

23  26    7.8 

-8.50 

16  17.97 

71.28 

2  30.91 

1.346 

Frid. 

20 

17  55     1.20 

11.111 

23  26  53.9 

1.33 

16  18.03 

71.29 

2    0.94 

1.351 

Sat 

21 

17  59  27.91 

11.113 

23  27  11.6 

-0.14 

16  18.09 

71.30 

1  30.88 

1.853 

SUN. 

22 

18    3  54.65 

11.114 

23  27    0,9 

+  1.04 

16  18.14 

71.30 

1     0.77 

1.354 

Mon. 

23 

18    8  21.39 

11.113 

23  26  21.9 

3,83 

16  18.19 

71.30 

0  30,67 

1.353 

Tues. 
Wed. 

24 
25 

18  12  48.08 
18  17  14.69 

11.111 
11.107 

23  25  14.6 
23  23  39.0 

3.40 
+  4.58 

16  18.23 
16  18.27 

71.29 
71.28 

0    0.62 

1.351 
1.347 

0  29.35 

Thur. 

26 

18  21  41.19 

11.101 

23  21  35.1 

5.75 

16  18.31 

71.26 

0  59.21 

1.841 

Frid. 

27 

18  26    7.54 

11.094 

23  19     3.0 

6.93 

16  18.34 

71.24 

1  28.92 

1.334 

Sat. 

28 

18  30  33.69 

11.086 

23  16    2.8 

+  8.09 

16  18.37 

71.22 

1  58.44 

1.336 

SUN. 

29 

18  34  59.62 

11.076 

23  12  34.6 

9.36 

16  18.39 

71,19 

2  27,73 

1.316 

Mon. 

30 

18  39  25.29 

11.064 

23    8  38.5 

10.43 

16  18.41 

71.16 

2  56.76 

1.304 

Tues. 

31 

18  43  50.67 

11.051 

23    4  14.5 

11.58 

16  18.42 

71.12 

3  25.50 

1.191 

Wed. 

32 

18  48  15.72 

11.037 

S.22  59  22.8 

+13.74 

16  18.43 

71.08 

3  53,92 

1.177 

The  sign  —  pceiix«d  to  the  ho 
the  tlgii  +  indloMea  tlukt  soai 

r  passing  mej  be  found  by  snbtracting  O'.IO  from  tb 
nrly  change  of  declination  indidU^s  that  south  deolli 

e  sidereal  timi 
lations  are  inoi 

1. 

«-lng, 

n. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

1 

1 

THE  SDN'S 

Time, 

to  be 

Added  to 

Diftfor 
IHonr. 

Sidereal 

Time, 

or 

of 
Mean  Snn. 

h~  m       H 

16  42    7.87 

Appftrant 
Bight  Asoension. 

Dittfor. 
1  Hoot. 

Apparent 
DeollDAtion. 

DiiEfor 
1  Hoar. 

-82.81 

Subtracted 

from 
Mean  Time. 

SUN. 

1 

li     m       8 

16  31  28.86 

10.809 

S.  2f  53  40'.'4 

ra       8 

10  39.01 

0.953 

Mon. 

2 

16  '35  48.57 

10.834 

22    2  35.2 

21.75 

10  15.86 

0  978 

16  46     4.43 

Tiics. 

3 

16  40    8.88 

10.858 

22  11     4.5 

20.67 

9  52.11 

1.002 

16  50    0.99 

Wed. 

4 

16  44  29.76 

10.882 

22  19    7.9 

-19.59 

9  27.78 

1.026 

16  53  57.54 

Thur. 

5 

16  48  51.19 

10.904 

22  26  45.3 

18.50 

9    2.91 

1.048 

16  57  54.10 

Frid. 

6 

16  53  13.15 

10.925 

22  33  56.4 

17.40 

8  37.51 

1.069 

17     1  50.66 

Sat. 

7 

16  57  35.60 

10.945 

22  40  41.0 

-16.30 

8  11.61 

1.089 

17     5  47.21 

SUN. 

8 

17     1  58.53 

10.965 

22  46  59.0 

15.18 

7  45.24 

1.109 

17     9  43.77 

Mon. 

9 

17    6  21.93 

10.983 

22  52  50.0 

14.06 

7  18.40 

1.127 

17  13  40.33 

Tues. 

10 

17  10  45.76 

11. 00  J 

22  58  14.0 

-12.93 

6  51.13 

1.145 

17  17  36.89 

Wed. 

11 

17  15  10.00 

11.017 

23    3  10.7 

11.79 

6  23.45 

1.161 

17  21  33.45 

Thur. 

12 

17  19  34.62 

11.033 

23    7  40.1 

10.65 

5  55.38 

1.177 

17  25  30.00 

Frid. 

13 

17  23  59.59 

11.047 

23  11  41.9 

-  9.50 

5  26.97 

1.191 

17  29  26.56 

Sat 

14 

17  28  24.89 

11.060 

23  15  16.1 

8.35 

4  58.23 

1.204 

17  33  23.12 

SUN. 

15 

17  32  50.47 

11.071 

23  18  22.5 

7.19 

4  29.21 

1.215 

17  37  19.68 

Mon 

16 

17  37  16.31 

11.082 

23  21     0.9 

-  6.02 

3  59.93 

1.226 

17  41   16.24 

Tues. 

17 

17  41  42.38 

11.090 

23  23  11.3 

4.85 

3  30.42 

1.234 

17  45  12.80 

Wed. 

18 

17  46    8.64 

11.097 

23  24  53.7 

3.68 

3    0.71 

1.241 

17  49     9.35 

Thur. 

19 

17  50  35.05 

11.102 

23  26    7.9 

-  2.50 

2  30.86 

1.246 

17  53     5.91 

Frid. 

20 

17  55     1.58 

11.106 

23  26  53.8 

1.32 

2    0.90 

1.231 

17  57    2.47 

Sat. 

21 

17  59  28.19 

11.109 

23  27  11.5 

-  0.14 

1  30.85 

1.253 

18    0  59.03 

SUN. 

22 

18    3  54.83 

11.110 

23  27    0.8 

+  1.04 

1     0.75 

1.254 

18    4  55.58 

Mon. 

23 

18    8  21.48 

11.109 

23  26  21.9 

2.22 

0  30.66 

1.253 

18     8  52.14 

Tues. 
Wed. 

24 
25 

18  12  48.08 
18  17  14.60 

11.107 
11.103 

23  25  14.6 
23  23  39.0 

3.40 
+  4.58 

0    0.62 

1.251 
1.247 

18  12  48.70 
18  16  45.26 

0  29.34 

Thur. 

26 

18  21  41.01 

11.097 

23  21  35.2 

5.75 

0  59.19 

1.241 

18  20  41.82 

Frid. 

27 

18  26    7.27 

11.090 

23  19    3.2 

6.92 

1  28.89 

1.234 

18  24  38.38 

Sat. 

28 

18  30  33.33 

11.082 

23  16     3.1 

+  8.09 

1  58.40 

1.226 

18  28  34.93 

SUN. 

29 

18  34  59.17 

11.072 

23  12  35.0 

9.26 

2  27.68 

1.216 

18  32  31.49 

Mon. 

30 

18  39  24.75 

11.060 

23    8  39.0 

10.42 

2  56.70 

1.204 

18  36  28.05 

Tues. 

81 

18  43  50.04 

11.047 

23    4  15.1 

11.68 

3  25.43 

1.191 

18  40  24.61 

Wed. 

32 

18  48  15.01 

11.033 

S.  22  59  23.6 

+12.74 

3  53.84 

1.177 

18  44  21.16 

Kon.— The 
Tha 

uei 

•ign  —  preflxnd  to  the  hoarly 
DOMMing;  the  sign  +  indicAti 

lay  be  Msuiued  the  same  ae  thi 
change  of  deolination  indioatei 
M  that  south  declinations  are  d 

tt  for  apparent  n 
that  south  decli 
eoreasing. 

oon. 
nations 

Dlff.  for  1  Hour, 
-f-9-.8565. 
(Table  m.) 
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5 
I 


I 


7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 
31 


i 


I" 


335 
336 
337 


340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 


363 
364 
365 


THE  SUN'S 


TBUB  LONGITUDB. 


249  32  49.0 

250  33  41.2 

251  34  34.3 

252  35  28.2 

253  36  22.9 

254  37  18.4 

255  38  14.8 

256  39  12.1 

257  40  10.4 

258  41  9.6 

259  42  9.8 

260  43  11.0 

261  44  13.2 

262  45  16.4 

263  46  20.6 

264  47  25,7 

265  48  31.7 

266  49  38.5 

267  50  46.0 

268  51  54.2 

269  53  2.9 

270  54  12.2 

271  55  21.9 

272  56  31.9 

273  57  42.0 

274  58  52.2 

275  60  2.4 

277  1  12.4 

27lS  2  22.4 

279  3  32.2 

280  4  41.8 


32     366     281     5  51.1       5  17.7     153.88 


82  21.0 

33  13.1 
84  6.1 

34  59.8 

35  54.8 

36  49.6 

37  45.9 

38  43.0 

39  41.1 

40  40.1 

41  40.1 

42  41.2 

43  43.2 

44  46.2 

45  50.2 

46  55.2 

48  1.0 

49  7.6 

50  14.9 

51  22.9 

52  31.5 

53  40.6 

54  50.1 

55  59.9 

57  9.8 

58  19.8 

59  29.8 

0  39.7 

1  49.5 

2  59.1 
4  8.5 


Diit  for 
IHoor. 


52.16 
52.J9 
53.23 

53.36 
53.30 
53.34 

63.37 
53.41 
53.45 

53.49 
53.63 
53.57 

53.61 
53.65 
53.69 

53.73 
53.77 
63.80 

53.83 
53.85 
53.88 

63.90 
53.91 
53.93 

53.93 
53.93 
53.93 

53.93 
53.93 
53.91 
53.90 


LATITUDS. 


-0.62 
0.62 
0.59 

-0.53 
0.44 
0.33 

-0.20 
-0.07 
+  0.06 

+  0.19 
0.31 
0.42 

+  0.50 
0.56 
0.58 

+  0.57 
0.52 
0.46 

+  0.38 
0.27 
0.14 

+  0.01 

-0.11 

0.22 

-0.33 
0.41 
0.48 

-  0.52 
0.53 
049 
0.44 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9937039 
9.9936358 
9.9935699 

9.9935064 
9.9934453 
9.9933868 

9.9933308 
9.9932774 
9.9932268 

9.9931788 
9.9931334 
9.9930905 

9.9930500 
9.9930118 
9.9929759 

9.9929421 
9.9929102 
9.9928802 

9.9928520 
9.9928255 
9.9928007 

9.9927776 
9.9927561 
9.9927361 

9.9927178 
9.9927014 
9.9926868 

9.9926742 
9.9926637 
9.9926553 
9.9926493 


-  0.35  9.9926458   -  0.9 


Diir.for 
1  Hoar. 


-38.8 
87.9 
87.0 

-36.0 
35.0 
33.9 

-33.8 
31.7 
30.6 

-19.5 
18.4 
17.4 

-16.4 
15.4 
14.5 

-13.7 
13.9 
13.1 

-11.4 

10.7 

'    10.0 

-  9.3 
8.6 
8.0 

-  7,3 
6.6 
5.7 

-  4.8 
3.9 
3.0 
3.0 


If  eaa  Time 

of 

Sidereal  Noon. 


T   m  • 
7  16  40.39 

7  12  44.48 
7  8  48.57 

7  4  52.66 
7  0  56.74 
6  57  0.83 

6  53  4.92 
6  49  9.01 
6  45  13.10 

6  41  17.19 
6  37  21.28 
6  33  25.37 

6  29  29.45 
6  25  33.54 
6  21  37.63 

6  17  41.72 
6  13  45.81 
6  9  49.90 

6  5  53.99 
6  1  58.08 
5  58  2.16 

5  54  6.25 
5  50  10.34 
5.  46  14.43 

5  42  18.51 
5  38  22.60 
5  34  26.69 

5  30  30.78 
5  26  34.86 
5  22  38.95 
5  18  43.04 

5  14  47.13 


yon.— The  nxnubers  in  oolamn  A  ooneapoiid  to  the  tme  equinox  of  the  date;  in  oolnnm  X ,  to 
the  mean  equinox  of  January  (H.O. 


Diff.  for  1  Hour, 
— 9«.8296. 
(Table  n.) 
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GBEEKWIGH  MEAN  TIME. 

THK  MOON'S 

1 

sxuiDiAiarrBs. 

HOBIZOMTAL  PASALLAX. 

UPPXB  TRANSIT. 

AGS. 

Nooo. 

ICdnl^t. 

NooB. 

DUr.  fiir 
1  Hoar. 

Midnight. 

DHL  tor 
1  Hoar. 

ICeridian  of 
Graenwioh. 

DiA  for 
IHoor. 

Noon. 

1 

15  34^6 

15  29:5 

67    3"2 

-1.60 

56'  44!5 

-1.63 

h      m 

7  46.2 

m 
1.80 

d 

8.4 

2 

15  24.6 

15  20.0 

56  26.6 

1.45 

56    9.8 

1.36 

8  30.9 

1.85 

9.4 

3 

15  15.7 

15  11.7 

56  54.0 

1.78 

55  39.2 

1.19 

9  15.2 

1.85 

10.4 

4 

15    7.9 

15    4.4 

55  25.4 

-1.11 

55  12.5 

-1.03 

9  59.9 

1.88 

11.4 

5 

15     1.2 

14  58.2 

55    0.6 

0.95 

54  49.7 

0.87 

10  45.5 

1.93 

12.4 

6 

14  55.5 

14  53.0 

54  39.8 

0.79 

54  30.7 

0.71 

11  32.5 

1.99 

13.4 

7 

14  50.8 

14  48.9 

54  22.7 

-0.63 

54  15.7 

-0.54 

12  20.9 

2.04 

14.4 

8 

14  47.4 

14  46.1 

54    9.9 

0.44 

54     5.3 

0.33 

13  101 

2.06 

15.4 

9 

14  45.2 

14  44,7 

54    2.0 

-0.21 

54    0.2 

-0.09 

13  59.6 

2.05 

16.4 

10 

14  44.6 

14  45  1 

53  59.9 

+0.05 

54     1.4 

+0.20 

14  48.5 

2.02 

17.4 

11 

14  459 

14  47.4 

54    4.7 

0.36 

54    9.9 

0.52 

15  36.2 

1.96 

18.4 

12 

14  49.4 

14  51.9 

54  17.2 

0.70 

54  26.7 

0.89 

16  22.6 

1.90 

19.4 

13 

14  55.2 

14  59.0 

54  38.5 

+1.08 

54  52.6 

+1.27 

17    7.6 

1.85 

20.4 

14 

15    8.5 

15    8.6 

55    9.0 

1.47 

55  27.8 

1.66 

17  51.9 

1.84 

21.4 

15 

15  14.3 

15  20.6 

55  48.8 

1.84 

56  12.0 

2.01 

18  36.1 

1.85 

22.4 

16 

15  27.4 

15  34.7 

56  37.1 

+8.16 

57    3.9 

+2.29 

19  21.2 

1.92 

23.4 

17 

15  42.4 

15  50.3 

57  32.0 

3.38 

58     1.0 

2.43 

20    8.4 

2.03 

24.4 

18 

15  58.3 

16    6.2 

58  30.4 

2.44 

58  59.5 

2.39 

20  58.9 

2.20 

25.4 

19 

16  13.9 

16  21.1 

59  27.7 

+2.29 

59  54.3 

+2.12 

21  53.7 

2.38 

26.4 

20 

16  27.7 

16  33.5 

60  18.5 

1.89 

60  39.6 

1.60 

22  53.1 

2.58 

27.4 

21 

16  38.2 

16  41.8 

60  56.9 

1.27 

61   10.1 

0.89 

23  56.6 

2.71 

28.4 

22 

16  44.0 

16  44.9 

61  18.3 

+0.48 

61  21.6 

+0.06 

6 

29.4 

28 

16  44.4 

16  42.5 

61  19.7 

-0.37 

61  12.8 

-0.77 

1     2.0 

2.72 

1.0 

24 

16  39.4 

16  35.1 

61     1.3 

1.13 

60  45.6 

1.46 

2    6.5 

2.62 

2.0 

25 

16  29.9 

16  23.8 

60  26.4 

-1.74 

60    4.1 

-1.95 

3    7.4 

2.44 

3.0 

26 

16  17.1 

16  10.1 

59  39.6 

2.10 

59  13.6 

2.20 

4    3.8 

2.24 

4.0 

27 

16    2  8 

15  55.3 

58  46.9 

2.25 

58  19.5 

2.25 

4  55.6 

2,07 

5.0 

28 

15  48.1 

15  40.9 

67  52.8 

-2.21 

57  26.6 

-2.14 

5  43.8 

1.95 

6.0 

29 

15  34.1 

15  27.6 

57     1.5 

2.04 

56  37.7 

1.92 

6  29.6 

1.87 

7.0 

30 

15  21.6 

15  16.0 

56  15.6 

1.79 

55  54.9 

1.64 

7  14.2 

1.84 

8.0 

81 

16  10.8 

15    6.2 

55  36.1 

1.40 

55  19.1 

1.34 

7  58.5 

1.86 

9.0 

82 

15    2.1 

14  58.4 

55    8.9 

-1.20 

54  50.4 

-1.05 

8  43.4 

1.90 

10.0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECTiTNATION. 

Hour. 

RightAsoeDslon 

IMff.  for 
1  Minnte. 

Declination. 

Diiffor 
1  Minute. 

Hoar. 

Right  Aaoension 

Biff,  for 
1  Minute. 

l>iftlbr 
IMimite. 

SI 

CTNDA 

Y  1. 

TUESDAY  3. 

0 

h     m     8 
0  14    3.57 

8 

9.0138 

S.  4  11' 3^:5 

13.007 

0 

h     m      8 

1  48  38.15 

8 

1.9616 

N.  6    4  42.8 

19J36 

1 

0  16    4.31 

8.0109 

3  58  37.8 

13.015 

1 

1  50  35.25 

1.9618 

6  17     1.9 

19.301 

2 

0  18    4.88 

9J0OSI 

3  45  36.7 

13.091 

2 

1  52  32.37 

1.9691 

6  29  18.9 

19.966 

3 

.0  20    5.28 

8.00&3 

3  32  35.3 

13.096 

3 

I  54  29..50 

1.9684 

6  41  33.8 

19.930 

4 

0  22    5.52 

9.0097 

3  19  3:3.6 

13.031 

4 

1  56  26.65 

1.96fi8 

6  .53  46.5 

19.199 

5 

0  24    5.61 

9.0009 

3    6  31.6 

13.035 

5 

1  58  23.83 

1.S539 

7    5  56.9 

19.154 

6 

0  26    5.54 

1J»77 

2  53  29.4 

13.037 

6 

2    0  21.0:3 

1.9636 

7  18    5.0 

19.115 

7 

0  28    5.33 

1.9B99 

2  40  27.1 

13.038 

7 

2    2  18.2<i 

1.9541 

7  30  10.7 

19.075 

8 

0  30    4.97 

1.9998 

2  27  24.8 

13.039 

8 

2    4  15.52 

1.9647 

7  42  14.0 

19U»5 

9 

0  32    4.47 

1.9006 

2  14  22.4 

13.039 

9 

2    6  12.82 

1J)553 

7  54  14.9 

lliKH 

10 

0  m    3.83 

1.9683 

2     1  20.1 

13J038 

10 

2    8  10.16 

1.9560 

8    6  13.3 

110)59 

11 

0  36    3.06 

1.9869 

1  48  17.8 

13.037 

11 

2  10    7.54 

1.9667 

8  18    9.1 

11.900 

]2 

0  38    2.17 

1.9841 

1  35  15.7 

13.033 

12 

2  12    4.96 

1.9574 

8  30    2.4 

11.866 

13 

0  40    1.15 

1.9890 

1  22  13.8 

13.099 

13 

2  14    2.43 

1.9583 

8  41  5:^.0 

11.^91 

14 

0  42    0.01 

1.9801 

I    9  12.2 

13.094 

14 

2  15  59.95 

1.9599 

8  5S  40.9 

11.776 

15 

0  43  58.76 

1.9789 

0  56  10.9 

]3U)18 

15 

2  17  57.53 

1.9601 

9    5  26.1 

11.730 

16 

0  45  57.40 

1.9764 

0  43  10.0 

13.019 

16 

2  19  55.16 

1.9610 

9  17    8.5 

11.683 

17 

.0  47  55.93 

1.9746 

0  30    9.5 

13.003 

17 

2  21  52.85 

1.9619 

9  28  48.1 

11.636 

18 

0  49  54.35 

1.0798 

0  17    9.6 

19.094 

18 

2  23  50.59 

1.9099 

9  40  24.8 

11.587 

19 

0  51  52.67 

1.9719 

S.  0  -i  10.2 

19.985 

19 

2  25  48.40 

1.9641 

9  51  58.6 

11.538 

20 

0  5:}  50.90 

1.9697 

N.  0    8  48.6 

19.975 

20 

2  27  46.28 

1.0059 

10    3  29.4 

11.480 

21 

0  55  49.04 

1.9689 

0  21  46.8 

13.964 

21 

2  29  44.23 

1.9664 

10  14  57.3 

11.439 

22 

0  57  47.09 

1.0668 

0  34  44.3 

19.959 

22 

2  31  42.25 

1.9676 

10  26  22.1 

11.387 

23 

0  59  45.06 

1.9655 

ONDA 

N.  0  47  41.0 
Y  2. 

19.938 

23 

2  33  40.34 
WEI 

1.9688 

)NB8I 

N.IO  37  43.7 
)AY  4. 

iijm 

0 

1     1  42.95 

1.9649 

N.  1    0  36.9 

19.994 

0 

2  35  38.51 

ijmi 

N.IO  49    2.2 

iijaei 

1 

1     3  40.76 

1.9099 

1  13  31.9 

19.910 

1 

2  37  36.76 

ijn\5 

11    0  17.5 

11.997 

2 

1     5  38.50 

1.9618 

1  26  26.1 

19.895 

2 

2  39  a5.0» 

1.9796 

11  11  29.5 

11.173 

3 

I     7  36.17 

1.9607 

1  39  19.3 

19.878 

3 

2  41  33.50 

1.9749 

11  22  38.3 

11.118 

4 

1     9  33.78 

1.9597 

1  52  11.4 

19.860 

4 

2  43  32.00 

1.9757 

11  33  43.7 

11.060 

5 

1   11  31.3:3 

1.9587 

2    5    2.5 

19.849 

5 

2  45  30.59 

1.9779 

11  44  45.8 

11.006 

6 

1   13  28.82 

1.9578 

2  17  52.5 

19.833 

6 

2  47  29.26 

1.9787 

1 1  55  44.4 

10.948 

7 

1   15  26.2(i 

1.9569 

2  30  41.3 

19.803 

7 

2  49  28.03 

1.9809 

12    6  39.5 

10.889 

8 

1   17  23.65 

1.9561 

2  43  28.9 

19.782 

8 

2  51  26.89 

1.9818 

12  17  31.1 

10.831 

9 

1   19  20.99 

1.9553 

2  56  15.2 

19.760 

9 

2  53  25.85 

1.9835 

12  28  19.2 

10.771 

10 

1  21  18.29 

1.9547 

3    9    0.1 

19.738 

10 

2  55  24.91 

1.9851 

12  39    3.6 

10.710 

11 

1  23  15.56 

1.9549 

3  21  43.7 

19.715 

11 

2  57  24.07 

1.9868 

1?  49  44.4 

10.649 

12 

1  25  12.79 

1.9536 

3  34  25.9 

19.691 

12 

2  59  2:^.33 

1.9886 

13    0  21.5 

10.587 

13 

1  27    9.99 

1.9531 

3  47    6.6 

19.666 

13 

3    1  22.70 

1.9903 

13  10  54.9 

10.596 

14 

1  29    7.16 

1.9697 

3  59  45.8 

19.640 

14 

3    3  22.17 

1.9990 

13  21  24.5 

10.461 

15 

1  31     4.31 

1.9693 

4  12  23.4 

19.613 

15 

3    5  21.74 

1.9938 

13  31  50.2 

10.396 

16 

1  33     1.44 

1.9690 

4  24  59.4 

19.586 

16 

3    7  21.42 

1.9957 

13  42  12.0 

10.331 

17 

1  34  58.55 

1.9517 

4  37  33.7 

19.557 

17 

3    9  21.22 

1.9976 

13  52  29.9 

10.966 

18 

1  36  55.65 

1.0516 

4  50    6.3 

19.598 

18 

3  11  21.13 

1.9994 

14    2  43.8 

10.199 

19 

1  38  52.74 

1.9514 

5    2  37.1 

19.498 

19 

3  13  21.15 

9,0013 

14  12  53.7 

10.139 

20 

1  40  49.82 

1.9513 

5  15    6.1 

19.467 

20 

3  15  21.29 

9:0033 

14  22  59.6 

10.064 

21 

1  42  46.00 

1.0513 

5  27  33.2 

19.436 

21 

3  17  21.55 

9.0059 

14  33     1.4 

9.995 

22 

I  44  43.98 

1.9513 

5  39  58.4 

19.403 

22 

3  19  21.92 

9.0079 

14  42  59.0 

9.995 

23 

1  46  41.06 

1.9514 

5  52  21.6 

19.370 

23 

3  21  22.41 

9.0099 

14  52  52.4 

9.855 

24 

1  48  38.15 

1.9516 

N.  6    4  42.8 

19..'a6 

24 

3  23  23.a3 

9.0113 

N.15    2  41.6 

9.785 

VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASQENSIOK  AJSB  DECLINATION. 

Eonr. 

Bight  Aaooncloii. 

Biftfor 
llOnuto. 

Difffor 

iHinuto. 

Hour. 

BightAaooDiioB. 

Difllfor 
iMlnate. 

out  for 
iHlnate. 

TH 

UKSD. 

\Y  5. 

SATURDAY  7. 

0 

h     m     a 
3  2:3  23.03 

8 

9.0113 

N.15    2  4l'.6 

n 
9.785 

0 

h    m     a 
5    2  25.82 

a 
9.1149 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  ANB  DECLINATION. 
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GRBBHWIOH  MEAN  TIME. 

THE  MOON'S  EIGHT  ASCENSION  AND  DECLINATION. 
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7.104 

13 

18  37  38.45 

9.7771 

23  41  25.8 

1.098 

13 

20  48  27.59 

9.6140 

21    3  46.4 

7.948 

14 

18  40  25.10 

9.7777 

23  42  21.9 

0.849 

14 

20  51     4.23 

9.6073 

20  56  27.2 

7J91 

15 

18  43  11.78 

9.7789 

23  43    6.9 

0.666 

15 

20  53  40.47 

9.6007 

20  48  59.5 

7a»9 

16 

18  45  58.48 

9.7784 

23  43  40.7 

0.470 

16 

20  56  16.31 

9.5039 

20  41  23.4 

7.671 

17 

18  48  45.19 

9.7784 

23  44    3.3 

0.984 

17 

20  58  51.74 

9.5871 

20  33  39.0 

7.808 

18 

18  51  31.89 

9.7789 

23  44  14.8 

-0.098 

18 

21     1  26.76 

9.5809 

20  25  46.4 

7i044 

19 

18  54  18.58 

9.7779 

23  44  15.1 

+  0.088 

19 

21     4     1.36 

9.5733 

20  17  45.7 

8.078 

20 

18  57    5.25 

9.7774 

23  44    4.2 

0.974 

20 

21     6  35.55 

9.5663 

20    9  37.0 

8.911 

21 

18  59  51.87 

9.7766 

23  43  42.2 

0.450 

21 

21     9    9.32 

9.5599 

20    1  20.4 

8.349 

22 

19    2  38.44 

9.7787 

23  43    9.1 

0.645 

22 

21   11  42.66 

9.5599 

19  52  56.0 

8.470 

23 

19    5  24.96 

9.7747 

23  42  24.8 

0.831 

23 

21   14  15.58 

9.5461 

19  44  24.0 

8.597 

24 

19    8  11.41 

9.7735 

S.23  41  29.4 

1.016 

24 

21   16  48.07 

9.5379 

8. 19  35  44.4 

8.799 

14 
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XI. 


GEEBlSrWIOH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


BightAacenaion. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Diftfor 
IMinato. 


DeoUnation. 


DiiKfor 
IMinate. 


Hoar. 


WEDNESDAY  25. 


h     m     • 

8 

0 

21  16  48.07 

9J»79 

1 

21   19  20.12 

fLsaw 

2 

21  21  51.74 

9J»33 

3 

21  24  22.92 

9.5100 

4 

21  26  53.66 

9.5067 

5 

21  29  23.96 

9.5013 

6 

21  31  53.81 

9.4939 

7 

21  34  23.22 

9.4865 

8 

21  36  52.19 

9.4799 

9 

21  39  20.72 

9.4718 

10 

21  41  48.80 

9.4643 

11 

21  44  16.44 

9.4569 

13 

21  46  43.63 

9.4494 

13 

21  49  10.37 

9.4490 

14 

21  51  36.67 

9.4347 

15 

21  54    2.53 

9.4973 

16 

21  56  27.94 

9.4198 

17 

21  58  52.90 

9.4194 

18 

22     1  17.42 

9.4050 

19 

22    3  41.50 

9.3976 

20 

22    6    5.14 

9.3909 

21 

22    8  28.a3 

9.3899 

22 

22  10  51.08 

9.3756 

23 

22  13  13.40 

9.3683 

9  3S  4^4 

9  26  57.4 

9  18    3.0 

9    9    1.4 

8  59  52.7 

8  50  37,0 

8  41  14.3 

8  31  44.9 

8  22    8.8 

8  12  26.1 

8    2  36.9 

52  41.4 

42  39.7 

32  31.9 

22  18.1 

II  58.3 

I  32.7 

6  51     1.5 

6  40  24.7 

6  29  42.4 

6  18  54.8 

6    8    1.9 

5  57    3.8 

5  46    0.7 


THUESDAT  26. 


22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 


15  35.28 

17  56.73 

20  17.75 

22  38.33 

24  58.49 

27  18.22 

29  37.52 

31  56.40 

34  14.87 

36  32.92 

38  50.56 

41  7.79 

43  24.61 

45  41.03 

47  57.05 

50  12.66 
52  27.88 

54  42,71 
56  57.16 
59  11.23 

1  24.91 

3  38.21 

5  51.14 

8  3.71 

10  15.91 


9.301] 
9.3530 
9.3467 
9.3396 
9.3394 
9.3953 
9.3189 
9.3119 
9.3043 
9.9974 
9.9906 
9.9838 
9.9770 
9.9703 
9.9636 
9.9569 
9.9504 
9.9440 
3.9376 
9.9319 
9.9948 
9.9186 
9.9195 
9.9064 
9.9003 


S.15  34  5^7 
15  23  39.8 
15  12  22.2 
15  1  0.1 
14  49  33.5 
14  38  2.4 
14  26  27.0 
14  14  47.3 
14  3  3.6 
13  51  16.0 
13  39  24.5 
13  27  29.1 
13  15  30.0 
13  3  27.3 
12  51  21.1 
12  39  11.5 
12  26  58.6 
12  14  42.5 
12  2  23.2 
II  50  0.9 
11  37  35.7 
11  25  7.6 
12  36.7 
0  3.2 


11 
II 


S.10  47  27.2 


8.799 
8.845 
8.967 
9.086 
9.903 
9.390 
9.434 
9.546 
0.657 
9.766 
9.879 
0.077 
10.079 
10.180 
10.980 
10.378 
10.473 
10Ji67 
10.650 
10.749 
10.838 
10.995 
11.010 
11.093 


11.174 
11.954 
11.331 
11.406 
11.481 
11.554 
11.696 
11.695 
11.761 
11.896 
11.801 
llMi 
19.015 
19.074 
19.139 
19.188 
19JM9 
19.995 
19.347 
19.396 
19.444 
19.499 
19.537 
19.579 
19.691 


Biftht  Afloension. 


Diftfor 
IMinate. 


DeoUnAtloii. 


Diftfor 
IMinato. 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  27. 


h  m 
23  10 
23  12 
23  14 
23  16 
23  19 
23  21 
23  23 
23  25 
23  27 
23  29 
23  31 
23  34 
2:3  36 
23  38 
23  40 
23  42 
23  44 
23  46 
23  48 
23  51 
23  53 
23  55 
23  57 
23  59 


a 

a 

15.91 

9.9009 

27.75 

9.1943 

39.23 

9.1884 

50.36 

S.1896 

1.14 

9.1768 

11.58 

9.1711 

21.67 

9.1654 

31.42 

9.1508 

40.85 

9.1544 

49.95 

9.1490 

58.73 

9.1436 

7.18 

9.1383 

15.32 

9.1331 

23.15 

9.1980 

30.68 

9.1999 

37.90 

9.1179 

44.83 

9.1130 

51.46 

9.1081. 

57.80 

9.1033 

3.86 

9.0087 

9.64 

9.0941 

15.15 

9.0696 

20.39 

9.0851 

25.36 

9.0807 

S.10  47  27.2 

19.691 

10  34  48.7 

19.609 

10  22    7.7 

19.709 

10    9  24.4 

19.740 

9  56  38.9 

19.776 

9  43  51.3 

19.811 

9  31     1.6 

19.844 

9  18  10.0 

19.876 

9    5  16.5 

19.907 

8  52  21.1 

19J>37 

8  39  24.0 

19.966 

8  26  25.3 

19.999 

8  13  25.0 

13U»18 

8    023.2 

13U>49 

7  47  20.0 

13.064 

7  34  15.5 

130)66 

7  21     9.7 

13.107 

7    8    2.7 

13.195 

6  54  54.7 

13.143 

6.41  45.6 

13.160 

6  28  35.5 

13.175 

6  15  24.6 

13.180 

6    2  12^ 

13.903^ 

S.  5  49    0.2 

13.915 

SATURDAY  28. 


1  30.07 

3  34.52 

5  38.73 

7  42.69 

9  46.41 

11  49.89 

13  53.14 

15  56.16 

17  58.96 

20  1.53 


22 
24 

26 

28 


3.89 
6.04 
7.99 
9.74 


30  11.29 
32  12.64 
0  34  13.81 
0  36  14.80 
38  15.61 
40  16.24 
42  16.71 
44  17.01 
46  17.15 
48  17.14 
50  16.98 


9.0763 
9.0799 
9.0661 
9.0640 
9.0600 
9.0561 
9.0693 
9.0485 
9.0447 
9.0411 
9.0376 
9.0349 
9.0308 
9.0975 
9.0949 
9.0910 
9.0180 
9.0150 
S.0I93 
9.0099 
9.0064 
9.0037 
9.0011 
1.9986 
IJWOl 


S. 


5  35  47.0 

5  22  33.2 

9  18.8 

56  3.9 

42  48.7 

29  33.1 
16  17.2 

3  1.1 
3  49  44.9 
3  36  28.6 
3  23  12.2 
3  9  55.9 

56  39.7 

43  23.6 

30  7.8 

16  52.3 
3  37.1 

50  22.3 
37  8.0 
23  54.2 
10  41.0 

57  28.4 

44  16.5 

31  5.3 

17  54.9 


2 
2 
2 
2 
2 
1 
1 
1 
1 
0 
0 
0 
0 


13.935 
3.944 
3.951 
3.957 
3.963 
3.967 
3.960 
3.971 
3.979 
3.379 
13.97] 
3.960 

13.966 
3.961 

13.956 
3.950 
13.919 
3.934 
3.995 

13.915 
3.904 
3.199 
3.180 
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Hoar. 

Right  AmmdsIoil 

Dlfllfor 
IHinato. 

Diitfor 
iMinate. 

Hoar. 

BightAsoensUm. 

Diftfor 
IHinate. 

DeoUnAtion. 

Dili:  for 
iMisate. 

SI 

7NDA1 

I  29. 

TUESDAY  31. 

0 

h     m     8 
0  50  16.96 

• 

1J961 

8.  0  17  54'.9 

1* 
13.166 

0 

h    m    • 
2  24  34.16 

a 
1.0673 

N.  S  42  2^.3 

It 
11.556 

.    1 

0  52  16.67 

lJB92rf 

8.  0    4  45.4 

13.151 

1 

2  26  31.62 

1.9560 

9  53  59.1 

11.504 

2 

0  54  16.22 

1.9913 

N.  0    8  23.2 

13.136 

2 

2  28  29.12 

1.0687 

10    5  27.8 

11.459 

3 

0  56  15.63 

1.9891 

0  21 110.9 

13.119 

3 

2  30  26.67 

1.9595 

10  16  53.3 

11.399 

4 

0  58  14.91 

1.9609 

0  34  37.5 

13.101 

4 

2  32  24.26 

1J603 

10  28  15.6 

11.345 

5 

1     0  14.06 

1.9848 

0  47  43.0 

13.083 

5 

2  34  21.90 

1.9619 

10  39  34.7 

11.991 

6 

1     2  13.09 

1.9838 

1     0  47.5 

13.065 

6 

2  36  19.60 

^1.9699 

10  50  50.5 

11.936 

7 

1    4  12.00 

1.9608 

1  13  50.8 

13.044 

7 

2  38  17.36 

1.0631 

11    2    3.0 

11.180 

8 

1    6  10.79 

1.9788 

1  26  52.8 

13.033 

8 

2  40  15.17 

1.9640 

11  13  12.1 

11.194 

9 

1     8    9.46 

1.9770 

1  39  53.6 

13.009 

9 

2  42  13.04 

1.9651 

11  24  17.9 

11.097 

10 

1  10    8.03 

1.9753 

1  52  53.1 

19.980 

10 

2  44  10.96 

1.9669 

11  35  20.2 

11.000 

11 

1  12    6.50 

1.9736 

2    5  51.2 

19.957 

11 

2  46    8.99 

1.9673 

11  46  19.0 

10.951 

12 

1  14    4.87 

1.9790 

2  18  47.9 

19.939 

12 

2  48    7.06 

1.9685 

11  57  14^ 

10.899 

13 

1  16    3.14 

1.9705 

2  31  4ai 

19.907 

13 

2  50    5.21 

1.9696 

12   8   ai 

10.839 

14 

1  18     1.33 

1.9601 

2  44  36.8 

19.889 

14 

2  52    3.44 

1.9711 

12  18  54.2 

10.779 

15 

1  19  59.43 

1.96T7 

2  57  28.9 

19.855 

15 

2  54     1.74 

1.9794 

12  29  38.7 

10.711 

16 

1  21  57.45 

1.9663 

3  10  19.4 

19.897 

16 

2  56    0.12 

1.9737 

12  40  19.5 

10.649 

17 

1  23  55.39 

1.9650 

3  23    8.2 

19.799 

17 

2  57  58.58 

1.9751 

12  50  56.6 

10.587 

18 

1  25  53.25 

1.9638 

3  35  55.3 

19.770 

18 

2  59  57.13 

1.9765 

13    1  29.9 

10.594 

19 

1  27  51.05 

1.9037 

3  48  40.6 

19.741 

19 

3     1  55.76 

1.9780 

13  U  59.4 

10.460 

20 

1  29  48.78 

1.9617 

4    1  24.2 

19.711 

20 

3    3  54.49 

1.9796 

13  22  25.1 

10.396 

21 

1  31  4G.45 

1.9607 

4  14    5.9 

19Un0 

21 

3    5  53.31 

lil811 

13  32  46.9 

10.331 

22 

1  33  44.06 

1.9598 

4  26  45.7 

19UM7 

22 

3    7  52.22 

1.9897 

13  43    4.8 

10.965 

23 

1  35  41.62 

1.9589 

N.  4  39  23.6 

19.615 

23 

3    9  51.23 

1.9843 

N.13  53  18.7 

10.190 

M( 

)NDA1 

{  30. 

W 

TBDNESDAY,  JAJ 

^UART  1, 

1890. 

0 

I 

1  37  39.13 
1  39  36.59 

1.9581 
1.95r3 

N.  4  51  59.5 
5    4  33.4 

19Jm 
19.547 

0 

3  11  50.34  1    1.0860 

N.14    3  28.7 

10.133 

2 

1  41  34.01 

1.9567 

5  17    5.1 

19.511 

3 

1  43  31.40 

1.9663 

5  29  34.7 

19.475 

4 

1  45  28.75 

1.9556 

5  42    2.1 

19.439 

5 

1  47  26.07 

1.9551 

5  54  27.3 

19.409 

PHASES  OF  T: 

RE  MOON. 

6 

1  49  23.36 

I  Mil 

6    6  50.3 

19.364 

7 

1  51  20.63 

1.9543 

6  19  11.0 

19.395 

8 

1  53  17.88 

1.9540 

6  31  29.3 

19.985 

9 

1  55  15.11 

1.9538 

6  43  45.2 

19.945 

d      h 

m 

10 

1  57  12.33 

1.9537 

6  55  58.7 

19.904 

( 

3  Full  Moon  .    .    .  I> 

ee.     6    21 

53.4 

11 

1  59    9.55 

1.9536 

7    8    9.7 

19.169 

i 

Z   T<nRt  Qi miter  .     •    • 

•    15     2 

58^ 

12 
13 

2    1    6.76 
2    3    3.97 

1.9535 
1.9535 

7  20  18.1 
7  32  24.0 

19.119 
19.076 

^  New  Moon     .    •    . 

.    22      0 

58.7 

14 

2    5     1.18 

1.9535 

7  44  27.3 

19.039 

])  First  Quarter  .    •    • 

28    17 

l6Ji 

15 
16 
17 

2    6  58.39 
2    8  55.61 
2  10  52.85 

1.9536 

7  56  27.9 

8  8  25.9 
8  20  21.1 

11.988 

1.9538 
1.9641 

11.943 
11.897 

d       h 
eo.      9    20.4 

18 
19 

2  12  50.10 
2  14  47.38 

1.9544 
1J»48 

8  32  13.5 
8  44    3.1 

11.850 
11.809 

i 

I  Apogee  .    .    .    .  D 

20 

2  16  44.68 

1.9559 

8  55  49.8 

11.755 

i 

t   Perigee 

.  22   ia4 

21 

2  18  42.00 

1.9556 

9    7  33.7 

11.707 

22 

2  20  39.35 

1.9561 

9  19  14.6 

11.657 

23 

2  22  36.74 

1.9667 

9  30  52.5 

11.606 

24 

2  24  34.16 

1.9573 

N.  9  42  27.3 

11.566 
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xm. 


GBBBlirWIOH  MEAN  TIMB. 

LUKAB  DISTANCES. 

» 

1 

Name  and  Dlreotion 
of  Object. 

Noon. 

P.L. 

of 

Dlff. 

nih. 

P.L. 

of 

Dlff. 

Vlh. 

P.  L. 

of 
Dlff. 

Kb. 

P.L. 

of 

DMf. 

1 

Sun 

W. 

llf  54  53 

9978 

113  25  33 

9991 

Ill  55  57 

3003 

116  26    6 

3014 

Jdpitsr 

W. 

80  38  16 

fi698 

82  14  58 

9710 

83  51  24 

9799 

85  27  35 

9739 

a  AquilflB 

w. 

68  10  4Q 

3449 

69  32    3 

3443 

70  53  31 

3438 

72  15    5 

8435 

Fomalhaut 

w. 

32  29  50 

3318 

33  53  41 

3979 

35  18  25 

3934 

36  43  54 

9809 

Aldebaran 

E. 

66  22    9 

9635 

64  44    2 

9646 

63    6  10 

9658 

61  28  34 

9060 

9 

Sdit 

W. 

123  53  16 

3071 

125  22    1 

3089 

126  50  32 

3093 

128  18  50 

3103 

W. 

93  24  56 

9786 

94  59  42 

9706 

96  34  15 

9806 

98    8  35 

9615 

a  AquiliB 

W. 

79    3  22 

3436 

80  24  58 

3438 

81  46  31 

3449 

83    8    0 

3447 

Fomalhaut 

W. 

43  59    5 

3104 

45  27  10 

3099 

46  55  29 

3083 

48  23  59 

3073 

Aldebaran 

E. 

53  24  15 

9793 

51  48    6 

9734 

50  12  11 

9744 

48  36  29 

9754 

Pollux 

E. 

97  37  19 

9799 

96     1  18 

9738 

94  25  29 

9748 

92  49  53 

9758 

3 

Jupiter 

W. 

105  57  11 

9869 

107  30  18 

9871 

109    3  14 

9880 

110  35  59 

9888 

a  Aquileo 

W. 

89  53  44 

3483 

91  14  27 

3483 

92  34  59 

3503 

93  55  20 

3514 

Fomalhaut 

W. 

55  48  14 

3097 

57  17  16 

3056 

58  46  19 

3057 

60  15  21 

3057 

aPegaai 
Aldebarau 

W. 

42  26  49 

3799 

43  42    0 

3743 

44  58    2 

3701 

46  14  48 

3063 

E. 

40  41  21 

9804 

39    6  58 

9814 

37  32  48 

9894 

35  58  51 

9833 

Pollux 

E, 

84  55    0 

9804 

83  20  37 

9819 

81  46  25 

9891 

80  12  24 

9889 

4 

Fomalhaut 

W. 

67  40  13 

3067 

69    9    3 

3070 

70  37  49 

3073 

72    6  31 

3077 

aPegasi 

W. 

52  47  25 

3598 

54    7  18 

3510 

55  27  31 

3493 

56  48    3 

3479 

Aldebaran 

E. 

28  12  18 

988S 

26  39  40 

9806 

25    7  16 

9909 

23  35    8 

9991 

Pollux 

E. 

72  25    2 

9870 

70  52    5 

9878 

69  19  18 

9886 

67  46  41 

9803 

ReguluB 

E. 

108  18  30 

9869 

106  45  23 

9870 

105  12  26 

98n 

103  39  38 

9884 

5 

Fomalhaut 

W. 

79  28  49 

3099 

80  57    0 

3104 

82  25    5 

3100 

83  53    4 

3114 

a  Pegasi 

W. 

63  34    9 

34S9 

64  55  53 

3493 

66  17  44 

3417 

67  39  41 

3414 

Pollux 

E. 

60    6    0 

9931 

58  34  20 

9938 

57    2  49 

9946 

55  31  28 

9963 

Regulus 

E. 

95  57  52 

9919 

94  25  57 

9995 

92  54  10 

9931 

91  22  31 

9839 

Saturn 

E. 

101  33  34 

9090 

100     1  41 

9997 

98  29  57 

9935 

96  58  22 

9041 

6 

Fomalhaut 

W. 

91  11  17 

3143 

92  38  34 

3149 

94    5  44 

3156 

95  32  46 

3163 

a  Pegasi 
tt  Arietia 

W. 

74  30  20 

3403 

75  52  33 

3403 

77  14  46 

3403 

78  36  59 

3404 

W. 

30  56  14 

3509 

32  16  28 

3471 

a3  37  25 

3438 

34  58  59 

3408 

Pollux 

E. 

47  56  59 

9989 

46  26  as 

9997 

44  56  16 

3004 

43  26    8 

3011 

Regulus 

E. 

83  46  17 

9960 

82  15  25 

9974 

80  44  40 

9981 

79  14    3 

9986 

Saturn 

E. 

89  22  21 

9970 

87  51  31 

9976 

86  20  48 

9989 

84  50  13 

9987 

7 

Fomalhaut 

W. 

102  45  56 

3198 

104  12    8 

3904 

105  38  12 

3919 

107    4    7 

3990 

a  Pegasi 

W. 

85  27  35 

3416 

86  49  a3 

3490 

88  11  27 

3494 

89  33  16 

3499 

a  Ai  ietis 

W. 

41  53  36 

3315 

43  17  30 

3303 

44  41  38 

3993 

46    5  58 

3983 

Pollux 

E. 

35  57  50 

30!K} 

34  28  41 

3060 

32  59  43 

3069 

31  30  56 

3079 

Regulus 

E. 

71  42  40 

3013 

70  12  43 

3018 

68  42  53 

Im 

67  13    9 

3098 

Saturn 

E. 

77  18  55 

3014 

75  48  59 

3018 

74  19    9 

3093 

72  49  25 

3098 

8 

a  Arietis 

W. 

53    9  54 

3953 

54  35    1 

3949 

56    0  12 

3945 

57  25  28 

3949 

Aldebaran 

W. 

20  52  29 

3090 

22  20  51 

3087 

23  49  16 

3086 

25  17  43 

3085 

Regulus 

E. 

59  45  57 

3051 

58  16  47 

3056 

56  47  43 

3060 

55  18  44 

3064 

Saturn 

E. 

65  22    9 

8000 

63  52  58 

3053 

62  23  51 

3057 

60  54  49 

3000 

AIars 

E. 

107  55    9 

3967 

106  30  19 

3971 

105    5  34 

3975 

103  40  53 

3878 

Spiea 

E. 

113  43  43 

3070 

112  15    4 

3079 

110  46  29 

3089 

109  17  58 

3085 
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GBBBirWIOH  MBAN  TIMB. 

LUKAB  DISTANCES. 

'i 

NuneMidDiMotloD 
of  OI^Mt. 

Midnight 

P.L. 

of 

Biff. 

XVh. 

P.L. 

of 

Diff. 

xvmh 

P.L. 

of 

Dlit 

XXIb. 

P.L. 

of 

I>iff. 

1 

Sun 

W. 

117^56    f 

SOM 

11^25  41 

3039 

120  55    6 

3049 

122^24   18 

3060 

JUPITSE 

W. 

87    3  32 

8744 

88  39  14 

9754 

90  14  42 

9765 

91  49  56 

9775 

a  Aqiiilae 

W. 

73  36  42 

3433 

74  58  21 

3431 

76  20    2 

3431 

77  41  43 

3433 

Fomalhaut 

W. 

38  10    1 

3175 

39  36  40 

3153 

41    3  46 

3133 

42  31  16 

3117 

AldebaraD 

E. 

59  51  13 

9681 

58  14    7 

9691 

56  37  15 

9709 

55    0  38 

9713 

S 

Sun 

W. 

129  46  56 

3114 

131  14  49 

3194 

132  42  29 

3134 

134    9  57 

3143 

W. 

99  42  43 

9695 

101   16  38 

9835 

102  50  21 

9844 

104  23  52 

9853 

a  AquilflB 

W. 

84  29  23 

3453 

85  50  40 

3450 

87  11  50 

3466 

88  32  52 

3475 

Fomalhaut 

W. 

49  52  39 

3069 

51  21  26 

3065 

52  50  18 

3069 

54  19  14 

3058 

Aldebaran 

E. 

47     1     1 

9764 

45  25  46 

«775 

43  50  45 

9785 

42  15  57 

9784 

Pollux 

E. 

91  14  30 

9767 

89  39  19 

9777 

88    4  21 

9786 

86  29  35 

9785 

3 

Jupiter 

W. 

112    8  33 

9896 

113  40  57 

9005 

115  13  10 

9019 

116  45  13 

9891 

a  AquilflB 

W. 

95  15  29 

3506 

96  35  24 

3538 

97  55    6 

3569 

99  14  33 

3665 

Fomalhaut 

W. 

61  44  23 

3068 

63  13  24 

3060 

64  42  23 

3061 

66  11  20 

3065 

a  Pegaai 
Aldebaran 

W. 

47  32  14 

3630 

48  50  16 

3599 

50    8  51 

3573 

51  27  55 

3548 

E. 

34  25    6 

9843 

32  51  34 

9853 

31  18  15 

9664 

29  45  10 

9874 

Pollux 

E. 

78  38  34 

9838 

77    4  55 

9846 

75  31  27 

9854 

73  58    9 

9869 

4 

Fomalhaut 

W. 

73  35    9 

3081 

75    3  42 

3065 

76  32  10 

3090 

78    0  32 

3094 

a  Pegnsi 

W. 

58    8  51 

3466 

59  29  53 

3454 

60  51     8 

3445 

62  12  34 

3437 

Aldebaran 

E. 

22    3  16 

9835 

20  31  41 

9950 

19    0  26 

9068 

17  29  33 

9988 

Pollux 

E. 

66  14  13 

9901 

64  41  55 

9909 

6:}    9  47 

9916 

61  37  49 

9994 

ReguluB 

E. 

102    6  59 

9891 

100  34  29 

9808 

99    2    8 

9905 

97  29  56 

9919 

5 

Fomalhaut 

W. 

85  20  56 

3110 

86  48  42 

3195 

88  16  21 

3131 

89  43  5:5 

3138 

aPegasi 

W. 

69     I  42 

3410 

70  23  47 

3407 

71  45  56 

3405 

73    8    7 

3403 

Pollux 

E. 

54    0  16 

9960 

52  29  13 

9967 

50  58  19 

9974 

49  27  34 

9889   1 

ReguluB 

E. 

89  51     1 

9045 

88  19  39 

9950 

86  48  24 

9967 

85  17  17 

9969 

Saturn 

E. 

95  26  55 

9946 

93  55  35 

9953 

92  24  23 

9958 

90  53  18 

9965 

6 

Fomalhaut 

W. 

96  59  40 

3168 

98  26  27 

3176 

99  53    5 

3163 

101  19  a5 

3190 

aPe^i 

a  ArietiB 

W. 

79  59  11 

3406 

81  21  21 

3408 

82  43  29 

3410 

84    5  34 

3414 

W. 

36  21    6 

3384 

37  43  41 

3363 

39    6  40 

3345 

40  29  59 

3330 

Pollux 

E. 

41  56    9 

3019 

40  26  20 

3096 

38  56  40 

3034 

37  27  10 

3043 

ReguluB 

E. 

77  43  33 

9999 

76  13  10 

9997 

74  42  53 

3009 

73  12  43 

3008 

Saturn 

E. 

83  19  44 

9993 

81  49  22 

9907 

80  19    6 

3003 

78  48  57 

3000 

7 

Fomalhaut 

W. 

108  29  52 

S998 

109  55  28 

3936 

111  20  54 

3945 

112  46  10 

3954 

aPeffasi 
a  Arietis 

W. 

90  55    0 

3434 

92  16  38 

3430 

93  38  10 

3445 

94  59  36 

3450 

W. 

47  30  29 

3976 

48  55    9 

3968 

50  19  57 

3963 

51  44  52 

3957 

Pollux 

E. 

30    2  21 

3090 

28  33  59 

3101 

27    5  51 

3114 

25  37  58 

3197 

ReguluB 

E. 

65  43  31 

3033 

64  13  59 

3038 

62  44  33 

3049 

61  15  12 

3047 

Saturn 

E. 

71  19  47 

3039 

69  50  14 

3037 

68  20  47 

3041 

66  51  25 

3046 

8 

a  Arietis 

W. 

58  50  47 

3940 

60  16    9 

3937 

61  41  34 

3936 

63    7    1 

3933 

Aldebaran 

W. 

26  46  11 

3085 

28  14  39 

3085 

29  43    7 

3086 

31  11  34 

3086 

ReguluB 

E. 

53  49  50 

3068 

52  21     1 

3079 

50  52  17 

3075 

49  23  37 

3078 

Saturn 

E. 

59  25  51 

3065 

57  56  58 

3068 

56  28    9 

3071 

54  59  24 

3074 

Mars 

E. 

102  16  16 

3989 

100  51  43 

3985 

99  27  14 

3988 

98    2  48 

3990 

Spica 

E. 

107  49  30 

3087 

106  21    5 

3091 

104  52  44 

3093 

103  24  26 

3096 
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GBBBITWIOH  MEAN  TIMB. 

LUNAB  DI8TANCK8. 

h 
«! 

Noon. 

P.L. 
of 

mh. 

of 

Vlh. 

P.L. 
of 

JX>' 

P.L. 

of 

1^ 

of  Objeot. 

Diff. 

Diff. 

Diff. 

DiC 

9 

a  Arietia 

W. 

64  32  3i' 

SOI 

65  58    3 

3931 

67  23  36 

3930 

68  49  l8 

3996 

Aldebttran 

W. 

32  40     1 

3087 

34    8  27 

3087 

35  36  52 

3087 

37    5  17 

3068 

Regulus 

E. 

47  55     I 

3089 

46  26  30 

3065 

44  58    2 

3068 

43  29  38 

3001 

Saturn 

£. 

53  30  43 

3077 

51    2    5 

3080 

50  33  31 

.3089 

49    5    0 

3064 

Mars 

E. 

9(i  38  25 

3993 

95  14    5 

3995 

93  49  48 

3998 

92  25  34 

3300 

Spica 

E. 

101  56  11 

3097 

100  27  58 

3100 

98  59  48 

3101 

97  31  40 

3103 

10 

Aldebaran 

W. 

44  27  10 

3000 

45  55  32 

3090 

47  23  54 

3080 

48  52  17 

3089 

Regulus 

E. 

36    8  34 

3106 

34  40  32 

3109 

33  12  33 

3119 

31  44  38 

3114 

Saturn 

E. 

41  43    2 

3003 

40  14  44 

3095 

38  46  28 

3096 

37  18  14 

3096 

Mars 

E. 

85  24  52 

3306 

84    0  47 

3306 

82  36  43 

3306 

81  12  39 

3306 

Spica 

E. 

90  11  28 

3109 

88  43  29 

3110 

87  15  31 

3110 

85  47  33 

3110 

11 

Aldebaran 

W. 

56  14  28 

3089 

57  43    0 

3079 

59  11  35 

30T7 

60  40  13 

3074 

Saturn 

E. 

29  57  21 

3101 

28  29  13 

3101 

27    1    5 

3109 

25  32  58 

3104 

Mars 

E. 

74  12  12 

3301 

72  48    2 

3300 

71  23  50 

3998 

69  59  36 

3996 

Spica 

E. 

78  27  39 

3106 

76  59  37 

3105 

75  31  33 

3103 

74    3  27 

3101 

Sun 

E. 

135  40  23 

3463 

134  19  18 

3461 

132  58  10 

3458 

131  36  59 

3455 

12 

Aldebaran 

W. 

68    4  24 

3094 

69  33  30 

3040 

71    2  42 

3044 

72  32    0 

3039 

Pollux 

W. 

24  11  53 

3140 

25  39  14 

3195 

27    653 

8119 

28  34  48 

3090 

Mars 

E. 

62  57  29 

3976 

61  32  50 

3971 

60    8    5 

3966 

58  43  14 

3960 

Spica 

E. 

66  42  11 

3066 

65  13  44 

3089 

63  45  12 

3078 

62  16  35 

3073 

Sun 

E. 

124  50    6 

3434 

123  28  28 

3430 

122    6  45 

3493 

120  44  55 

3417 

13 

Aldebaran 

W. 

80    0  28 

3008 

81  30  37 

9996 

83    0  55 

9987 

84  31  24 

9078 

Pollux 

W. 

35  58    2 

3043 

37  27  22 

3031 

38  56  56 

3090 

40  26  44 

3009 

Mars 

E. 

51  37  10 

3996 

50  11  32 

3918 

48  45  44 

3910 

47  19  47 

3909 

Spica 

E. 

54  52    2 

3047 

S3  22  47 

3041 

51  53  25 

3034 

50  23  55 

3098 

SiTN 

E. 

113  53  49 

3379 

112  31    9 

3i71 

111     8  19 

3361 

109  45  18 

3351 

14 

Aldebaran 

W. 

92    6  50 

9997 

93  38  35 

9916 

95  10  34 

9904 

96  42  48 

9891 

Pollux 

W. 

47  59  21 

9949 

49  30  38 

9936 

51    2  11 

9993 

52  34    1 

9910 

Mars 

E. 

40    7  18 

3153 

38  40  13 

3143 

37  12  55 

3131 

35  45  23 

3119 

Spica 

E. 

42  54  20 

9994 

41  24    0 

9987 

39  53  31 

9980 

38  22  53 

9973 

Sun 

E. 

102  47  14 

3995 

101  22  57 

3983 

99  58  26 

3970 

98  33  39 

3957 

15 

Pollux 

W. 

60  17  33 

9838 

61  51   11 

9893 

63  25    9 

9807 

64  59% 

9799 

Regulus 

W. 

24  27  47 

9873 

26    0  41 

9859 

27  34    2 

9831 

29    7  49 

9819 

Saturn 

W. 

18  45    0 

9874 

20  17  52 

9859 

21  51   12 

9831 

23  25    0 

9809 

Mars 

E. 

28  24  15 

3063 

26  55  20 

3059 

25  26  11 

3041 

23  56  49 

3030 

Sun 

E. 

91  25  40 

3183 

89  59  11 

3167 

88  32  22 

3151 

87    5  14 

3134 

16 

Pollux 

W. 

72  56  21 

9707 

74  32  51 

9690 

76    9  44 

9679 

77  47    1 

9654 

Regulus 

W. 

;}7    3    0 

9716 

38  39  18 

9698 

40  16    1 

9678 

41  53  10 

8659 

Saturn 

W. 

31  20  38 

9711 

32  57    3 

9699 

34  33  53 

9673 

36  11    9 

9653 

Sun 

E. 

79  44  20 

3045 

78  15    3 

3096 

76  45  23 

3007 

75  15  19 

9969 

17 

Pollux 

W. 

85  59  39 

9561 

87  39  27 

9548 

89  19  42 

9593 

91     0  23 

9504 

Regulus 

W. 

50    5  29 

9561 

51  45  17 

9549 

53  25  32 

9599 

55    6  14 

9503 

Saturn 

W. 

44  24    6 

9556 

46    4    1 

9536 

47  44  24 

9517 

49  25  14 

9487 

Sun 

E. 

67  38  52 

9888 

66    6  18 

9867 

64  33  17 

9647 

62  59  50 

8887 
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ORUENWIOH  MEAIir  TIMB. 

LUNAR  DISTANCES. 

s 

Name  and  DlieotloD 
ofOlijeet. 

Midnight. 

P.L. 

of 

DiiR 

X\h. 

P.L. 

of 

Diflr. 

xvmii- 

P.L. 
of 
Diff. 

XXlh. 

P.L. 

of 

DHL 

9 

aArietis 

W. 

70  l4  46 

3997 

71%0  23 

3995 

73    6    5 

3995 

74  3l'4S 

3993 

Aldebaraii 

W, 

38  33  41 

3060 

40    2    4 

3000 

41  30  26 

3000 

42  58  48 

3090 

Regiiius 

B. 

42    1  18 

3005 

40  33    2 

3097 

\^    4  49 

3101 

37  36  40 

3103 

Satuen 

E. 

47  36  31 

3087 

46    8    5 

3080 

44  39  42 

8001 

43  11  21 

3009 

Maiui 

E. 

91     1  22 

3301 

89  37  12 

3303 

88  13    4 

3304 

86  48  57 

3306 

Spica 

E. 

06    334 

3105 

94  35  30 

3106 

93    7  28 

3107 

91  39  27 

3100 

10 

Aldebaran 

W. 

50  20  40 

3068 

51  49    4 

3087 

53  17  30 

3085 

54  45  58 

3083 

Regulufl 

E. 

30  16  46 

3118 

28  48  58 

3191 

27  21  14 

3194 

25  53  34 

3199 

Saturw 

E. 

35  50    2 

3000 

34  21  51 

3009 

32  53  40 

3100 

31  25  30 

3101 

Maiui 

E. 

79  48  35 

3300 

78  24  31 

3306 

77    0  26 

3305 

75  36  20 

3303 

Spica 

E. 

84  19  35 

3110 

82  51  37 

3110 

81  23  39 

3100 

79  55  40 

3107 

11 

Aldebaran 

W. 

62    8  54 

3071 

63  37  39 

3067 

65    629 

3063 

66  35  24 

3060 

Saturn 

E. 

24    4  53 

3105 

22  36  50 

3107 

21    8  49 

3110 

19  40  51 

3114 

Mars 

E. 

68  35  19 

3909 

67  ia58 

3988 

65  46  33 

3984 

64  22    3 

3981 

Spica 

E. 

72  35  18 

3098 

71    7    6 

3098 

69  38  51 

3003 

68  10  33 

3090 

Sun 

E. 

130  15  45 

34S8 

128  54  27 

3448 

127  33    5 

3444 

126  11  38 

3439 

12 

Aldebaran 

W. 

74    1  25 

3039 

75  30  58 

3096 

77    0  39 

3018 

78  30  29 

3011 

Pollax 

W. 

30    2  59 

3067 

31  31  24 

3076 

33    0    3 

3065 

34  28  56 

3054 

Mars 

E. 

57  18  16 

3954 

55  53  11 

3948 

54  27  59 

3949 

53    2  39 

3934 

Spica 

E. 

60  47  53 

3009 

59  19    5 

3064 

57  50  11 

3068 

56  21  10 

3059 

SflH 

E. 

119  22  58 

3410 

118    0  53 

3403 

116  38  40 

3306 

115  16  19 

3388 

13 

Ald«fbaran 

W. 

86    2    4 

9060 

87  32  56 

9958 

89    4    1 

9048 

90  a5  19 

9038 

Pollux 

W. 

41  56  46 

9097 

43  27    3 

9985 

44  57  34 

9973 

46  28  20 

9969 

Mars 

E. 

45  53  40 

3103 

44  27  22 

8183 

43    0  52 

3173 

41  34  11 

3163 

Spica 

E. 

48  54  17 

3099 

47  24  31 

3014 

45  54  36 

3007 

44  24  32 

3001 

Sun 

E. 

108  22    6 

3341 

106  58  42 

3331 

105  35    6 

3319 

104  11  17 

3307 

14 

Aldebanm 

W. 

98  15  18 

9679 

99  48    4 

9866 

101  21    7 

9859 

102  54  27 

9838 

Pollux 

W. 

54    6    7 

9800 

55  38  31 

9889 

57  11  13 

9867 

58  44  14 

9853 

Mars 

E. 

34  17  37 

3100 

32  49  38 

3007 

31  21  25 

3085 

29  52  57 

3073 

Spica 

E. 

36  52    7 

9968 

35  21  14 

9069 

33  50  14 

9958 

32  19    8 

9954 

Sun 

E. 

97    8  37 

3943 

95  43  19 

3990 

94  17  44 

3914 

92  51  51 

3108 

15 

Pollux 

W. 

6634    7 

9775 

68    9    7 

9750 

69  44  29 

9741 

71  20  14 

9795 

Regulus 

W. 

30  42    1 

9703 

32  16  38 

9774 

33  51  40 

9715 

35  27    7 

9735 

Saturn 

W. 

24  59  16 

9780 

26  33  58 

9760 

28    9    6 

9750 

29  44  39 

9731 

Mars 

E. 

22  27  14 

3089 

20  57  28 

3014 

19  27  33 

3000 

17  57  31 

3007 

Sun 

E. 

85  37  46 

3117 

84    9  57 

30OO 

82  41  46 

3089 

81  13  14 

3064 

16 

Pollux 

W. 

79  24  43 

9636 

81    2  49 

9618 

82  41  20 

9500 

84  20  17 

9680 

Regulus 

W. 

43  30  45 

9640 

45    8  46 

9690 

46  47  14 

9601 

48  26    8 

9581 

Saturn 

W. 

37  48  52 

9634 

39  27    1 

9615 

41    5  36 

9595 

42  44  38 

9576 

Sun 

E. 

73  44  52 

9969 

72  14    0 

9940 

70  42  43 

9090 

69  11    0 

9909 

17 

Pollux 

W. 

92  41  30 

9485 

94  23    4 

9466 

96    5    5 

9447 

97  47  33 

9499 

Regulus 

W. 

56  47  23 

9483 

5829    0 

9463 

60  11    5 

9443 

61  53  38 

9494 

Saturn 

W. 

51    6  32 

9fn 

52  48  17 

9468 

54  30  30 

9438 

56  13  11 

9418 

Sun 

R. 

61  25  57 

9806 

59  51  37 

9785 

58  16  50 

9764 

56  41  35 

9744 
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xvn. 


GBEEirWlOH  MBAS  TIME. 

LUNAB  DISTANCES. 

o1 

KuneandDireotloD 

Noon. 

P.L. 
of 

IIP>. 

P.L. 
of 

VTu 

P.L. 
of 

ix»». 

P.L. 

of 

r 

of  Oljeefc. 

Diff. 

Dlff. 

Dlfll 

Diir. 

18 

Regulua 

W. 

63  36'  38 

9405 

65  20    6 

»85 

d    4    2 

9306 

68  48'26 

9346 

Satorn 

W. 

57  56  20 

8398 

59  39  57 

9879 

61  24    2 

9360 

63    835 

9341 

Suif 

E. 

55    5  53 

9733 

53  29  44 

9709 

51  53    7 

9089 

50  16    3 

9061 

19 

Reguliis 

W. 

77  37  17 

S954 

79  24  24 

9997 

81  11  57 

9990 

82  59  55 

9903 

Saturn 

W. 

71  58  10 

9348 

73  45  26 

9931 

75  33    8 

9913 

77  21  16 

9196 

Spica 
Mar8 

W. 

24  20  36 

9433 

26    3  24 

9399 

27  47  10 

9356 

29  31  48 

9394 

W. 

23  10    2 

9475 

24  51  51 

9450 

26  34  15 

9496 

28  17  12 

9405 

Sow 

E. 

42    3  54 

9563 

'  40  24    8 

9544 

38  43  56 

9S96 

37    3  19 

9509 

90 

Satdrw 

W. 

86  28    6 

9118 

88  18  37 

9104 

90    9  30 

9000 

92    0  44 

9078 

Spica 
Mars 

W. 

38  25  28 

9196 

40  13  58 

9178 

42    2  59 

9150 

43  52  28 

9149 

W. 

36  59  13 

9311 

38  44  57 

9994 

40  31     5 

9979 

42  17  35 

9964 

Suw 

E. 

28  34    9 

9435 

26  51  10 

9410 

25    7  49 

8S05 

23  24    7 

9389 

24 

Sun 

W. 

27  51  50 

9397 

29  37  10 

9337 

31  22  15 

9348 

33    7    4 

9360 

a  Pegasi 

E. 

54  51  50 

9099 

53  15    0 

9735 

51  39    7 

9789 

50    4  16 

9635 

a  ArietiB 

E. 

95  45  53 

9164 

93  56  31 

9179 

92    722 

9189 

90  18  28 

9193 

35 

Sun 

W. 

41  46  40 

9497 

43  29  36 

9449 

45  12  11 

94S8 

46  54  24 

9473 

a  Arietis 

E. 

81  18  26 

9960 

79  31  28 

9975 

77  44  52 

9991 

75  58  40 

9300 

Aldebaran 

E. 

112    7    7 

9195 

no  16  46 

9139 

108  26  46 

9153 

106  37    8 

9168 

26 

Sun 

W. 

55  19  45 

9558 

56  59  38 

9576 

58  39    6 

9594 

60  18    9 

9619 

a  ArietiB 

E. 

67  14  15 

9405 

65  30  47 

9496 

63  47  50 

9448 

62    5  24 

9479 

Aldebaran 

E. 

97  34  38 

9946 

95  47  19 

9969 

94    0  24 

9979 

92  13  54 

9996 

27 

Sun 

W. 

68  27  11 

9706 

70    3  44 

9794 

71  39  52 

9743 

73  15  35 

9761 

o  Arietis 

E. 

53  41  36 

9598 

52    2  38 

9696 

50  24  18 

9655 

48  46  37 

9685 

Aldebaran 

E. 

83  27  39 

9389 

81  43  39 

9401 

80    0    5 

9417 

78  16  55 

9435 

28 

Son 

W. 

81    8    3 

9654 

82  41  21 

9873 

84  14  15 

9801 

85  46  46 

9900 

Foinalhaut 

W. 

29  36  49 

3346 

31    0    7 

3986 

32  24  35 

3936 

33  50    2 

3104 

a  Arietis 

E. 

40  49    7 

9865 

39  16    3 

9907 

37  43  53 

9954 

36  12  42 

3004 

Aldebaran 

E. 

69  47  16 

9591 

68    632 

9538 

66  26  12 

9556 

64  46  16 

9579 

29 

Sun 

W. 

93  23  47 

9994 

94  54    7 

3010 

96  24    7 

3097 

97  53  46 

3043 

Fomalhaut 

W. 

41    6  57 

3080 

42  35  31 

3069 

44    4  19 

3060 

45  33  18 

3053 

Aldebaran 

E. 

56  32  13 

3653 

54  54  30 

9868 

53  17    8 

9684 

51  40    6 

9000 

Pollux 

E. 

100  45  35 

9659 

99    8    0 

9675 

97  30  40 

9689 

95  53  52 

9704 

30 

Sun 

W. 

105  17  17 

3118 

106  45    5 

3139 

108  12  36 

3145 

109  39  51 

3150 

Fomalhaut 

W. 

52  59  27 

3046 

54  28  43 

3047 

55  57  57 

3050 

57  27    8 

3059 

a  Pegnsi 

W. 

40    9  14 

3800 

41  22  44 

38S3 

42  37  12 

3783 

43  52  32 

3740 

Aldebaran 

E. 

43  39  55 

»ni 

42    4  49 

9785 

40  30    1 

9799 

38  55  32 

9813 

Pollux 

E. 

87  54    4 

9779 

86  19    0 

9785 

84  44  13 

9798 

83    9  43 

9611 

31 

Sun 

W. 

116  52  11 

3990 

118  17  56 

3939 

119  43  27 

3943 

121    8  45 

3953 

Fomalhaut 

W. 

64  51  58 

3073 

66  20  40 

3079 

67  49  15 

3085 

69  17  43 

3090 

a  Pegasi 
Aldebaran 

W. 

50  19    5 

3586 

51  37  55 

3665 

52  57    7 

3548 

54  16  38 

3539 

E. 

31     7  24 

9877 

29  34  36 

9801 

28    2    6 

ioos 

26  29  52 

9919 

Pollux 

E. 

75  21    6 

9868 

73  48    6 

9879 

72  15  20 

iOOO 

70  42  48 

9000 

XVIII. 
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GBBBNWIOH  MEAN  TIME, 

LUNAR  DISTANCES. 

of 

P.L. 

P.L. 

P.T.. 

P.L. 

Name  and  DirectioD 
of  Ol^eet. 

Midnight. 

of 

BUT. 

XVh. 

of 
Die 

9300 

xvnib 

of 
Diff. 

XXJh. 

of 

Dlff. 

18 

RegiiluB 

W. 

70  33'  18 

9398 

72  18  37 

74    423 

9990 

75  50  37 

9979 

Saturn 

W. 

64  53  35 

9399 

66  39    2 

9303 

68  24  57 

9984 

70  11  20 

9966 

Sun 

E. 

48  38  31 

9641 

47    0  32 

9691 

45  22    6 

9601 

43  43  13 

95t<3 

19 

Regulus 

W. 

84  48  18 

9186 

86  37    6 

9170 

88  26  19 

9155 

90  15  55 

9140 

Saturn 

W. 

79    9  50 

9179 

80  58  49 

9163 

82  48  12 

9148 

84  37  58 

9134 

Spica 
Mars 

W. 

31  17  12 

9995 

33    3  19 

9968 

34  50    6 

9943 

36  37  30 

9990 

W. 

30    0  39 

9384 

31  44  36 

9365 

as  22^     1 

9346 

35  13  54 

9^28 

Sun 

E. 

35  22  18 

9491 

33  40  52 

9473 

31  59     1 

9456 

30  16  46 

9441 

20 

Saturn 

W. 

93  52  17 

9006 

95  44    9 

9054 

97  36  19 

9049 

99  28  47 

9033 

Spica 
Mars 

W. 

45  42  23 

9196 

47  32  43 

9110 

49  23  27 

9096 

51  14  32 

9083 

W. 

44    4  27 

9950 

45  51  40 

9937 

47  39  12 

9995 

49  27    2 

9914 

Sun 

E. 

21  40    6 

9368 

19  55  46 

9357 

18  11     9 

9345 

16  26  15 

9333 

^ 

Sun 

W. 

34  51  36 

9373 

36  35  50 

9385 

38  19  46 

9308 

40    3  23 

9419 

a  Pegasi 
a  Arietifl 

E. 

48  30  33 

9893 

46  58    5 

9968 

45  26  59 

3098 

43  57  21 

3106 

E. 

88  29  50 

9904 

86  41  29 

9917 

84  53  27 

9331 

83    5  46 

9345 

25 

Sun 

W. 

48  36  15 

9480 

50  17  43 

9507 

51  58  47 

9593 

53  39  28 

9540 

a  Arietis 

E. 

74  12  53 

9396 

72  27  32 

9345 

70  42  38 

9364 

68  58  12 

9384 

Aldebaran 

E. 

104  47  52 

9189 

102  .58  58 

9198 

101   10  28 

9914 

99  22  21 

9930 

26 

Sun 

W. 

61  56  48 

9630 

63  35    2 

9640 

65  12  50 

9668 

66  50  13 

9687 

a  Arietis 

E. 

60  23  31 

9405 

58  42  11 

9519 

57    1  24 

9544 

55  21   12 

9570 

Aldebaran 

E. 

90  27  49 

9313 

88  42    9 

9331 

86  56  54 

9346 

85  12    4 

9365 

27 

Sun 

W. 

74  50  54 

9780 

76  25  48 

9790 

78    0  17 

9818 

79  34  22 

9836 

a  Arietis 

E. 

47    9  37 

9717 

45  33  20 

9751 

43  57  48 

9787 

42  23    3 

9895 

Aidebamu 

E. 

76  34  10 

9453 

74  51  50 

9470 

73    9  54 

9487 

71  28  23 

9504 

28 

Sun 

W. 

87  18  54 

9996 

88  50  40 

9943 

90  22    4 

9961 

91  53    6 

9977 

Fomalhaut 

W. 

35  16  18 

3160 

36  43  15 

3133 

38  10  44 

3111 

39  38  40 

3094 

a  Arietis 

E. 

34  42  34 

3050 

33  13  34 

3119 

31  45  48 

3186 

30  19  22 

3960 

Aldebaran 

E. 

63    6  43 

9588 

61  27  32 

9605 

59  48  44 

9691 

58  10  18 

9637 

29 

Sun 

W. 

99  23    6 

3058 

100  52    7 

3073 

102  20  49 

3060 

103  49  12 

3104 

Fomalhaut 

W. 

47    2  25 

3040 

48  31  37 

3047 

50    0  52 

3045 

51  30    9 

3044 

Aldebaran 

E. 

50    3  25 

9714 

48  27    4 

9799 

46  51    2 

9743 

45  15  19 

9757 

Pollux 

E. 

94  17  17 

9716 

92  41     1 

9739 

91     5    4 

9746 

89  29  25 

9760 

30 

Sun 

W. 

111     6  49 

3173 

112  33  31 

3184 

113  59  59 

3197 

115  26  12 

3909 

Fomalhaut 

W. 

58  56  16 

3056 

60  25  19 

3060 

61  54  17 

3065 

63  23  10 

3069 

a  Pegasi 

W. 

45    8  37 

3701 

46  25  23 

3666 

47  42  46 

3636 

49    0  41 

3610 

Aldebaran 

E. 

37  21  21 

9896 

a5  47  27 

9838 

34  13  49 

9859 

32  40  28 

9865 

Pollux 

E. 

81  35  29 

9893 

80    1  31 

9835 

78  27  48 

9846 

76  54  20 

9857 

31 

Sun 

W. 

122  33  51 

3964 

123  58  45 

3974 

125  23  27 

3984 

126  47  57 

3994 

Fomalhaut 

W. 

70  46    5 

3006 

72  14  20 

3101 

73  42  28 

3107 

75  10  29 

3113 

\ 

a  Pegasi 

W. 

55  36  27 

3510 

56  56  33 

3506 

58  16  52 

3494 

59  37  23 

3484 

Aldebaran 

E. 

24  57  57 

9939 

23  26  19 

9946 

21  54  59 

9969 

20  23  59 

9980 

Pollux 

E. 

69  10  29 

9908 

67  38  22 

9910 

66    6  27 

9998 

64  34  44 

9937 
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MERCURY,    1889. 


GBBBNWIOH  MBAK  TIME. 

JANUARY. 

FEBRUARY. 

§ 

1 

Ascension. 

Noon, 

h~in~  B~~ 
18  59  37.02 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Parage. 

1 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Deol^i^on. 

Var.of 
Ded. 
fori 

Honr. 

PasMige. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

ifoom. 

8 

+17.834 

0      #      // 
-24  41     1.3 

It 
+17.99 

h    m 
0  14.3 

1 

h    m     s 
22.10  59.17 

s 
+  6.309 

0     1     II 
-10  22  18.8 

+78.36 

h    m 
123.3 

2 

19    6  45.32 

17.866 

24  33    5.6 

91.73 

0  17.5 

2 

22  13  13.27 

4.850 

9  62  17.3 

71.58 

121.6 

3 

19  13  54.07 

17.871 

24  23  38.0 

95.58 

0  20.8 

3 

22  14  51.25 

3.300 

9  25  11.8 

63.69 

1  19.3 

4 

19  21    3.08 

17.878 

24  12  37.8 

99.45 

0  24.0 

4 

22  1551.12 

1.679 

9    128.3 

54.77 

1  16.3 

5 

19  28  12.17 

17.878 

24    0    4.1 

33.36 

0  27.2 

5 

22  16  11.47 

+  O.OIO 

8  4130.4 

44.90 

1  12.7 

6 

19  35  21.13 

+17.868 

-23  45  56.3 

+37.99 

0  30.4 

6 

22  15  51.49 

-1.675 

-  8  25  39.4 

+34.93 

1    8.4 

7 

19  42  29.73 

17.848 

23  30  14.2 

41.93 

0  33.6 

7 

22  14  51.23 

3.340 

8  14  12.0 

99.97 

1    .3.4 

8 

10  49  37.73 

17.817 

23  12  57.2 

45.18 

0  36.8 

8 

22  13  11.67 

4.949 

8    7  19.7 

+11.36 

0  57.8 

9 

19  56  44.86 

17.775 

22  54    5.3 

49.14 

0  40.0 

9 

22  10  54.85 

6.437 

8   5    7.4 

-0.39 

0  51.6 

10 

20    3  50.84 

17.790 

22  33  38.5 

53.09 

0  43.2 

10 

22    8    3.91 

7.T79 

8    7  33.3 

11.76 

0  44.8 

11 

80  10  55.33 

+17.661 

-22  1 1  37.0 

+57.03 

0  46.3 

11 

22    4  43.02 

-8.985 

-  8  14  27.5 

-99.69 

0  37.5 

12 

20  17  57.98 

17.566 

2148    1.4 

60.94 

0  49.4 

12 

22   0  57.39 

9.835 

8  25  32.3 

39.61 

0  29.9 

13 

20  24  58.36 

17.463 

21  22  52.6 

64.80 

0  52.4 

13 

21  56  53.03 

10.484 

8  40  23.3 

41.41 

0  21.9 

14 

20  31  56.03 

17.830 

20  56  11.6 

68.60 

0  55.4 

14 

21  52  36.43 

10.858 

8  58  29.1 

48.83 

0  13.7 

15 

20  38  50.47 

17.193 

20  28    0.5 

79.31 

0  58.4 

15 

2148  14.41 

10.036 

9  19  14.9 

54.71 

5  0    ft. ft 

16 

20  4541.10 

+17.091 

-19  58  21.6 

+75.99 

1     1.4 

16 

21  43  53.68 

-10.747 

-  9  42   2.4 

-58.98 

23  49.1 

17 

20  52  27.26 

16.890 

19  27  17.6 

70.39 

1    4.2 

17 

21  39  40.58 

10.305 

10    6  13.3 

61.67 

2:)  41.2 

18 

20  59    8.19 

16  585 

18  54  52.0 

89.70 

1    6.9 

18 

21  35  40.82 

9.648 

10  31  10.6 

69.86 

23  33.6 

19 

21    5  43.04 

16.319 

18  21    9.5 

85.80 

1    9.6 

19 

21  31  59.26 

8.794 

10  56  19.9 

69.70 

23  26.4 

20 

21  12  10.83 

15.096 

17  46  15.6 

88.64 

1  12.1 

20 

21  28  39.86 

7.809 

11  21  11.1 

61.38 

23  19.6 

21 

21  18  30.43 

+15.699 

-17  10  17.2 

+91.17 

1  14.5 

21 

21  25  45.60 

-6.705 

-11  45  18.3 

-60.07 

23  13.2 

22 

21  24  40.59 

15.907 

16  33  22.1 

93.34 

1  16.7 

22 

21  23  18.55 

5.540 

12   8  20.1 

55.97 

23    7.3 

23 

2130  39.88 

14.799 

15  55  39.8 

05.10 

1  18.7 

23 

21  21  19.95 

4.340 

12  29  59.9 

50.96 

23    1.8 

24 

2136  26  70 

14.167 

15  1721.5 

96  35 

120.5 

24 

21  19  50.29 

3.139 

12  50    4.9 

48.10 

22  56.9 

25 

21  41  59.25 

13.539 

14  38  40.1 

97.01 

1  22.1 

25 

21  18  49.49 

1.939 

13    8  26.1 

43.69 

22  52.4 

26 

21  47  15.54 

+19.810 

-13  59  50.6 

+97.00 

123.5 

26 

21  18  16.96 

-0.T78 

-13  24  56.9 

-38.93 

22  48.3 

27 

21  52  13.39 

11.990 

13  21  10.2 

96.94 

124.5 

27 

21  18  11.78 

4-0.338 

13.39  33.6 

3419 

22  44.7 

28 

21  56  50.45 

11.076 

12  42  57.9 

94.64 

1  25.1 

28 

21  18  32.78 

1.409 

13  52  14.0 

99.95 

22  41.5 

29 

22    1    4.20 

10.051 

12    5  34.7 

99.19 

125.4 

29 

21  19  18.64 

9.409 

14    2  57.3 

94.37 

22  38.7 

30 

22    4  52.02 

8.9J5 

1 1  29  23.8 

88.61 

1  25.2 

30 

21  20  27.93 

3.355 

14  11  43.9 

19.50 

22  36.3 

31 

22    8  11.23 

+  7.667 

-10  54  49.9 

+84.04 

1  24.5 

31 

212159.17 

+  4.938 

-14  18  34.7 

-14.79 

22  34.2 

32 

22  10  59.17 

4-6.309 

-10  22  18.8 

+78.36 

123.3 

32 

21  23  50.89 

+  5.069 

-14  23  31.2 

-16.00 

22  32.4 

Day  of  the  Month. 

iBt. 

6th. 

llih. 

16tl 

1.  Slat  1 

6th. 

3lBt 

Day  of  the  Month. 

5th. 

10th. 

Utb. 

SOth. 

Uth. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2:3 

6J2 

2:4 
6.3 

2:5 
6.6 

2i 
6.i 

>    2% 
)    7.5 

3:i 
8.3 

i'.6 
9.5 

Semidiameter 

Hor.  Parallax 

.    11.1 

4:8 
12.8 

13.8 

13.6 

^8 
12.8 
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GRBEl^WIOH  MEAT?  TIME. 

MARCH. 

APRTT.. 

^ 
1 

Anceiision. 
Noon. 

Var.  of 
K.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Honr. 

Noon. 

Meridian 
Paiwajce. 

1 

.1 

Ascension. 

Var.  of 
B.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Pamage. 

h~iiP 
22  51.1 

Noon. 

Noon 

Noon. 

Noon. 

No 

o 
-  55< 

on. 

Noon. 
+  99.30 

1 

h    m     s 
21  19  18.64 

s 
+  8.409 

o      .      u 

-14    2  57.3 

-94.37 

h    m 
22  38.7 

1 

h    ra     s 
23  29  22.70 

s 
+14.640 

s'4l!2 

3 

21  20  27.93 

3.355 

14  1143.9 

19.59 

22  36.3 

2 

23  35  16.09 

14.809 

5  19  11.5 

06.16 

22  53.1 

3 

21  21  59.17 

4.S38 

14  18  34.7 

14.79 

22  34.2 

3 

23  41  13.57 

14.981 

4  40  33.7 

07.98 

22  55.2 

4 

21  23  50.89 

5.069 

14  23  31.2 

10.00 

22  32.4 

4 

23  47  15.20 

15.156 

4    0  48.9 

100.7$ 

22  57.3 

5 

2126    1.66 

5.897 

14  26  35.4 

5.36 

22  30.9 

5 

23  63  21.07 

15.334 

3  19  58.2 

103.47 

22  59.6 

6 

2128  30.13 

•1-6.536 

-14  27  49.3 

-0.81 

22  29.7 

6 

23  59  31.27 

+15.516 

-2.38    3.0 

+106.19 

23    1.9 

7 

21  31  14.97 

7.199 

14  27  15.0 

+  3.66 

22  28.8 

7 

0    5  45.90 

15.704 

155    4.7 

106.79 

23    4.3 

8 

21  34  14.94 

7.796 

14  24  54.8 

8.09 

22  28.1 

8 

0  12    5.13 

15.899 

Ml    4.8 

111.96 

23    6.7 

9 

21  37  28.90 

8.358 

14  20  50.8 

19.30 

22  27.5 

9 

0  1829.10 

16.100 

-  0  26    4.9 

113.79 

23    9.2 

10 

21  40  55.78 

8.875 

14  15    5.1 

16.49 

22  27.2 

10 

0  24  57.97 

16.306 

+  0  19  53.2 

116.11 

23  11.9 

11 

21  44  34.60 

+  9.353 

-14    7  39.8 

+90.60 

22  27.1 

11 

0  3131.94 

+16.594 

+  i    G47.5 

+118.40 

23  14.6 

12 

21  48  24.44 

9.795 

13  58  37.0 

94.69 

22  27.2 

12 

038  11.18 

16.748 

154  35.8 

190.60 

23  17.4 

13 

21  52  24.49 

10.903 

13  47  58.6 

98.57 

22  27.4 

13 

0  44  55.91 

16.961 

2  43  15.6 

199.60 

23  20.3 

14 

21  66  33.98 

10.589 

13  35  46.3 

39.44 

22  27.7 

14 

0  51  46.33 

17.999 

3  32  44.0 

194.65 

23  23.3 

15 

22   0  52.21 

10.083 

1322    1.9 

36.95 

22  28.2 

15 

0  58  42.64 

17.479 

4  22  57.7 

196.47 

23  26.4 

16 

22    5  18.56 

+11.950 

-13    6  47.0 

+39.98 

22  28.8 

16 

1    5  45.04 

+17.799 

+  5  13  53.2 

+198.13 

23  29.6 

17 

22    9  52.45 

11.569 

12  50    3.3 

43.65 

22  29.6 

17 

1  12  53.70 

17.904 

6    5  26.3 

199.50 

23  32.9 

18 

22  14  33.38 

11.846 

12  3152.4 

47.95 

22  30.4 

18 

1  20    8.81 

18.966 

6  57  31.9 

130.84 

23  36.3 

19 

22  19  20.89 

19.111 

12  12  15.7 

50.80 

2231.4 

19 

1  27  30.48 

18.541 

7  50    4.6 

131.85 

23  39.9 

20 

22  24  14.56 

19.959 

11  51  14.5 

54.99 

22  32.4 

20 

1  34  58.79 

16.819 

8  42  58.4 

138.50 

23  43.5 

21 

22  29  14.02 

+19.504 

-11  28  50.0 

+57.73 

22  33.5 

21 

1  42  33.79 

+19.096 

+  9  36   6.4 

+133.08 

23  47.3 

22 

22  34  18.95 

19.816 

11    5    3.7 

61.11 

22  34.8 

22 

1  50  15.46 

19.374 

10  29  20.5 

133.10 

23  51.2 

23 

22  39  29.06 

13.096 

10  39  56.9 

64.44 

22  36.1 

23 

158    3.67 

19.643 

1122  32.1 

138.60 

23  55.1 

24 

22  44  44.11 

13.996 

10  13  30.8 

67.79 

iJ2  37.5 

24 

2    5  58.22 

19.901 

12  1531.5 

138.06 

23  59.2 

25 

22  50    3.87 

13.418 

9  45  46.5 

70.96 

22  38.9 

25 

2  13  58.78 

90.143 

13    8    8.4 

130.01 

26 

22  55  28.16 

+13.604 

-  9  16  45.1 

+74.15 

22  40.4 

26 

2  22   4.94 

•HM).366 

+14    0  11.5 

+199.96 

0    3.4 

27 

23    0  56.83 

13.784 

8  46  27.8 

77.99 

22  42.0 

27 

2  30  16.15 

90.563 

14  51  29.1 

197.11 

0    7.7 

28 

23    6  29.76 

13.960 

8  14  55.8 

80.38 

22  43.7 

28 

2  38  31.73 

90.799 

15  4148.7 

194.44 

0  12.0 

29 

23  12    6.87 

14.139 

7  42  10.0 

83.43 

22  45.5 

29 

2  46  50.85 

90.858 

16  30  57.8 

191.94 

0  16.4 

30 

23  17  48.09 

14.309 

7    8  11.6 

86.43 

22  47.3 

30 

2  55  12.60 

90.947 

17  18  43.9 

117.58 

0  20.8 

31 

23  23  33.37 

+14.471 

-6  33    1.6 

+80.39 

22  49.2 

31 

3    3  35.94 

•HM).990 

+18    4  54.7 

+113.90 

0  25.2 

32 

23  29  22.70 

+14.640 

-  55641.2 

+99.30 

22  51.1 

32 

3  1 1  59.75 

+90.085 

+18  49  18.6 

+108.69 

0  29.7 

Day  of  the  Month. 

9d. 

7th. 

ISth. 

17th. 

Ha 

9.0 

92d. 

8.4 

97th. 

Day  of  the  Month. 

1st. 

7.5 

6th. 

2.7 
7.2 

11th. 

6.9 

16th. 

sf:5 

6.7 

9lBt. 

2:5 
6.6 

96th. 

2:5 
6.7 

S«mldiameter   .  . 
Uor.  Parallax    .  . 

ii.e 

I     4.0 
»   10.6 

^7 
9.7 

d:o 

7.9 

Semidiameter   .  . 
Hor.  Parallax    .  . 

The  dgn  +  preflxed  to  the  houly  change  of  declination  indicates 
tiona  are  deoreating.    The  dgn  ^  indicates  that  north  declinnt 

that  north  declinations  are  increasing  and  south  declina- 

220 


MERCURY,    1889. 


GREENWICH  MEAN  TIMB. 

HAT. 

• 

JUNE. 

1 
■s 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 

Var.of 
Decl. 
£brl 
Hoar. 

MeridUn 
Paisage. 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

Apparent 
Deolinatlon. 

Var.of 
Deel. 
fori 

Honr. 

Meridian 
Passage. 

Jfoon. 

Ko<m. 

Nwm, 

JVbon. 

Noon. 

Ko<m. 

Noon. 

Noon. 

1 

h    m     8 
3    3  35.94 

s 
•M0.9Q0 

O        1        It 

+18    4  54.7 

+113.80 

h    m 
0  35.3 

1 

h    m    8 
6    7  57.05 

s 
+4.516 

0     $     ti 
+34  10  19.5 

-33.04 

h    m 
137.3 

3 

3  11  59.75 

90.085 

18  49  18.6 

108.09 

0  39.7 

3 

6    9  35.30 

3.671 

33  56  44.3 

34.88 

134.9 

3 

3  30  33.83 

90.030 

19  31  45.0 

103.51 

0  34.3 

3 

6  10  53.31 

9.899 

33  43  37.8 

36.48 

123.3 

4 

3  38  43.97 

90.893 

30  13    4.3 

08.03 

0  38.6 

4 

6  1 1  50.74 

1.073 

33  37  34.7 

37.01 

1  19.3 

5 

3  37   i.ai 

90.664 

30  50   8.3 

09.96 

0  43.0 

5 

6  13  27.95 

1.198 

33  13   9.9 

30.19 

1  15.9 

6 

3  45  15.43 

•K90.454 

+31  35  60.5 

+  86.93 

0  47.3 

6 

6  13  45.00 

+0.996 

+33  56  18.6 

-40.13 

1  13.3 

7 

3  63  33.33 

90.196 

31  59    5.7 

80.09 

0  51.5 

7 

6  13  43.33 

H).599 

33  40    5.4 

40.99 

1    8.3 

8 

4    134.45 

10.891 

33  39  50.3 

73.60 

0  65.5 

8 

6  13  30.13 

1.316 

33  33  36.0 

41.49 

1    3.9 

9 

4    9  17.74 

19.549 

33  58   3.6 

67.33 

0  59.5 

9 

6  1 1  39.34 

9.077 

33   6  55.8 

41.89 

0  59.3 

10 

4  17    2.17 

10.154 

33  33  43.0 

60.96 

1    3.3 

10 

6  10  40.76 

9.708 

31  50  10.7 

41.00 

0  54.4 

ii 

4  34.36.83 

+18.798 

+33  46  49.0 

+  54.64 

1    6.9 

11 

6   9  35.44 

-3.470 

+31  33  36.7 

-41.79 

0  49.3 

13 

4  33   0.83 

18.968 

34    7  35.5 

48.49 

1  10.4 

13 

6    7  54.68 

4.089 

31  16  50.3 

41.97 

0  43.7 

13 

4  39  13.41 

17.776 

34  35  34.3 

49.33 

1  13.6 

13 

6    6  10.03 

4.698 

31    0  38.0 

40.54 

0:i8.0 

14 

4  46  13.85 

17.956 

34  41  18.8 

36.41 

1  16.7 

14 

6    4  13.14 

5.098 

30  44  37.0 

30.50 

0  33.1 

15 

4  63    1.60 

16.711 

34  54  43.3 

ao.66 

1  19.6 

15 

6    3    6.01 

5.483 

30  38  54.5 

38.15 

0  36.0 

16 

4  69  35.76 

-1-16.140 

+35    6  53.3 

+  95.19 

1  33.3 

16 

6  59  50.71 

-«.777 

+30  13  58.1 

-36.40 

0  30.0 

17 

5   5  56.06 

15.547 

35  14  50.8 

10.80 

134.6 

17 

5  67  39.49 

5.975 

19  59  45.3 

34.59 

0  13.7 

18 

6  13    1.86 

14.934 

35  31  44.3 

14.70 

136.7 

18 

6  65    4.70 

6.074 

19  46  33.8 

39.93 

0    7.4 

19 

6  17  53.73 

14.301 

35  36  38.3 

9.83 

138.6 

19 

5  63  38.76 

6.070 

19  34    0.7 

99.64 

)  0    1 .0 

)M  »4.  7 

20 

533  38.14 

13.648 

35  39  37.9 

5.18 

130.3 

30 

5  50  14.13 

5.965 

19  33  43.3 

96.77 

33  48.4 

31 

5  38  47.67 

+19.077 

+35  30  49.0 

+    0.78 

131.6 

31 

5  47  53.33 

-5.760 

+19  13  37.8 

-4B.64 

33  43.3 

32 

5  33  50.89 

19.988 

35  30  17.3 

-    3.30 

1  33.7 

33 

5  45  38.40 

5.460 

19    3  50.4 

90  JK 

33:)6.3 

33 

5  38  37.37 

11.589 

36  38    8.0 

7.34 

133.5 

33 

5  43  31.85 

5.071 

18  66  36.0 

16.79 

33  30.4 

34 

5  43    6.69 

10.858 

36  34  36.8 

11.06 

1  34.0 

34 

5  41  35.67 

4.507 

18  50  38.8 

13.01 

33  34.7 

36 

5  47  18.44 

10.118 

36  19  19.1 

14.56 

1  34.3 

35 

6  39  51.80 

4.046 

18  46    3.0 

9.90 

33  19.3 

36 

5  51  13.33 

+  9.361 

+35  13  60.3 

-  17.89 

134.3 

36 

5  38  31.98 

-3.498 

+18  43   7.4 

-5.34 

33  14.1 

37 

5  54  47.65 

8.580 

35    5    5.4 

90.87 

1  33.8 

37 

5  37    7.74 

9.750 

18  41  45.9 

-  1.46 

33    9.3 

38 

5  58    4.36 

7.801 

34  56    9.8 

93.79 

133.1 

38 

5  36  10.39 

9.091 

18  41  57.3 

+  9.40 

33    4.7 

39 

6    1     1.98 

6.996 

34  46    8.6 

96.35 

1  33.1 

39 

5  35  31.07 

1.949 

18  43  40.4 

6.17 

33    0.4 

30 

6    3  40.16 

6.189 

34  35   6.5 

98.78 

130.8 

30 

5  35  10.73 

-0.441 

18  46  53.6 

9.89 

33  66.4 

31 

6    5  58.60 

+  5.354 

+34  33    8.5 

-  31.01 

139.3 

31 

6  35  10.14 

+O.306 

+18  51  30.7 

+19.39 

33  53.8 

33 

6    7  67.05 

+  4.516 

+34  10  19.5 

-33.04 

137.3 

33 

5  35  39.93 

+1JI55 

+18  57  30.6 

+16.63 

33  49.5 

Bayof  the  Month. 

Ist 

•th. 

nth. 

lOtl 

1.  91st.  2 

0th. 

Slst 

47 
13.5 

Df 

ty  of  the  Month. 

5th. 

10th. 

15th.  * 

lOth. 

95th. 

tOth. 
13.8 

Semidiameter   .  . 
Hor.  Parallax    .  . 

£6 
6.9 

7.4 

3:0 

8.0 

3^ 
8.i 

)    9.9  1 

1.3 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

5':3 

13.9 

i\7 

15.1 

(Co 

15.9 

6':o 

15.9 

i\7 
15.1 

the  sign  —  indioates  soath  dehllnatlflna, 
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GRBBKWICH  MEAN  TIMB. 

JULY. 

AUGUST. 

%4 

o 

1 

▲aeenrion. 

Var.of 
R.A. 
fori 

Honr. 

Var.of 
Deol. 
fori 

Hour. 

Meridian 
PsMage. 

1 
t 

Aecendion. 

Var.of 
B.A 
fori 

Honr. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Hour. 

Meridian 
pMsage. 

N001i% 

Nwm, 

^«m. 

Noun. 

ISoim, 

Jfoon. 

Vowu 

1 

b   m    ■ 
5  35  10.14 

• 

+  o.aM 

O        /        // 

+18  51  30.7 

+13.39 

h    m 
22  52.8 

1 

h    m     8 
819  33.12 

s 
+91.851 

e      1      n 

+20  56  59.0 

-54.85 

h    m 
23  43.1 

8 

5  35  29.92 

1.955 

18  57  30.6 

16.63 

22  49.5 

2 

8  28  16.93 

91.780 

20  33  48.4 

60.00 

23  47.9 

» 

5  36  10.54 

9.139 

19    4  47.0 

19.70 

22  46.6 

3 

8  36  58.51 

91.666 

20    8  13.7 

66.84 

23  52.6 

4 

5  37  12.35 

3.091 

19  13  14.3 

90.53 

22  44.0 

4 

8  45  36.46 

91.488 

19  40  22.5 

79.36 

23  57.2 

5 

5  38  35.61 

3.910 

19  22  46.3 

95.08 

2241.8 

5 

8  54    9.59 

91.985 

19  10  23.4 

77.61 

6 

5  40  20.50 

+  4.893 

+  19  33  15.8 

+97.39 

22  40.0 

6 

9    2  36  89 

+91.003 

+18  38  25.4 

-89.96 

0    1.8 

7 

5  42  27.13 

5.730 

19  44.35.1 

90.94 

22  38.5 

7 

9  10  57.50 

90.710 

18   4  38.1 

88.69 

0   6.2 

8 

5  44  55.56 

6.638 

19  56  36.4 

30.81 

22  37.4 

8 

9  19  10.75 

90.309 

17  2910.9 

00.58 

0  10.5 

9 

5  47  45.77 

7.546 

20    9U.2 

39.09 

22  36.6 

9 

9  27  16.15 

90.056 

16  52  13.2 

04.16 

0  14.7 

10 

5  50  57.74 

8.451 

20  22  10.4 

39.86 

22  36.2 

10 

9  35  13.34 

19.706 

16  13  54.3 

07.36 

0  18.7 

11 

5  54  31.39 

+  9.353 

+20  35  24.8 

+33.98 

22  36.1 

11 

9  43    2.07 

+10.989 

+15  34  23.0 

-100.10 

0  22.5 

12 

5  56  26.64 

10.950 

20  48  44.7 

33.30 

22  36.4 

12 

9  50  42.20 

18.003 

14  53  47.7 

109.60 

0  26.3 

13 

6   2  43.36 

11.149 

21     159.8 

39.88 

22  37.1 

13 

9  58  13.73 

18.635 

14  12  16.3 

104.67 

0  29.8 

14 

6    7  21.39 

19.096 

21  14  59.6 

39.09 

22:}8.1 

14 

10    5  36.68 

18.979 

13  29  56.2 

106.75 

0  33.3 

15 

6  12  20.52 

19.000 

21  27  33.1 

30.69 

22  39.5 

15 

10  12  51.16 

17.099 

12  46  54.4 

108  35 

0  36.6 

16 

6  17  40.47 

+13.761 

+21  39  29.0 

+98.88 

2241.2 

16 

10  19  57.31 

+17.685 

+12    3  17.2 

-100.70 

0  39.8 

17 

6  23  20.91 

14.606 

21  50  35.7 

96.50 

22  43.3 

17 

10  26  55.32 

17.960 

11  19  10.6 

110.81 

0  42.8 

18 

6  29  21.42 

15.433 

22    0  41.4 

93.80 

22  45.7 

18 

10  33  45.40 

16.095 

10  34  40.2 

111.70 

0  45.7 

19 

6  35  41.50 

16.936 

22   9  34.1 

90.50 

22  48.4 

19 

10  40  27.79 

16.600 

9  49  50.8 

119.90 

0  46.4 

20 

6  42  20.51 

17.010 

22  17    1.6 

16.70 

22  51.4 

20 

10  47    2.73 

16.304 

9    4  47.1 

119.89 

051.1 

21 

6  49  17.68 

+17.748 

+22  22  52.0 

+19.49 

22  54.7 

21 

10  53  30.46 

+16.000 

+  8  19  33.4 

-113.99 

0  53.6 

22 

6  56  32.07 

18.444 

22  26  53.7 

7.65 

22  58.2 

22 

10  59  51.23 

15.794 

7:M13.7 

113.30 

0  56.0 

23 

7    4    2.62 

10.003 

22  28  55.6 

+  2.49 

23   2.0 

23 

11    6    5.28 

15.440 

6  48  51.5 

113.49 

0  58.3 

24 

7  1 1  48.07 

19.686 

2228  47.5 

-3.19 

23    6.1 

24 

11  12  12.86 

15.164 

6    3  30.4 

113.99 

1    0.5 

25 

7  19  46.99 

90.915 

22  26  20.4 

0.14 

23  10.3 

25 

11  18  14.21 

14.090 

5  18  13.4 

113.06 

1    2.6 

26 

7  27  57.84 

+90.677 

+22  2126.3 

-15.40 

23  14.7 

26 

1124    9.55 

+14.683 

+  4  33    3.5 

-11979 

1    4.6 

27 

7  36  18.92 

91.066 

22  13  58.9 

91.00 

23  19.3 

27 

1 1  29  59.05 

14.445 

3  48    3.5 

119.96 

1    6.4 

28 

7  44  48.40 

91.378 

22    3  54.0 

96.53 

23  24.0 

28 

11-35  42.97 

14.915 

3    3  15.9 

111.60 

1    8.2 

29 

7  53  24.44 

91.619 

2151    9.1 

35.99 

23  2S.7 

29 

1141  21.45 

13.093 

2  18  43.1 

111.09 

1    9.9 

30 

8   2   5.13 

91.766 

2135  43.6 

41.80 

23  33.5 

30 

1146  54.67 

13.777 

1  34  27.6 

110.95 

1  11.5 

31 

8  10  48.62 

+91.845 

+21  17  39.1 

-48.46 

23  38.3 

31 

1152  22.77 

+13.566 

+  0  50  31.6 

-100.40 

1  13.0 

32 

8  19  33.12 

+91.851 

+20  56  59.0 

-54.65 

23  43.1 

32 

1157  45.89 

+13.361 

+  06  57.2 

-106.46 

1  14.5 

Day  of  the  Month. 

5th 

.  lOtb. 

Vlx 

\    10.8 

15th. 

3.6 
9.5 

aoth. 

95th. 

30th. 

Se 
He 

fty  of  the  Month. 

4th. 

0th. 

r    6.5 

14th. 

lOtti. 

24th. 

99th. 

Semidiameter    .  . 
Uor.Parallal    .  . 

12.1 

8.4 

2:9 
7.6 

2:6 
7.0 

midiameter   .  . 
►r.  Parallax    .  . 

6.: 

5^:5 
6.5 

2:6 
6.6 

6.8 

in 
7.0 

Ions  are  deoreaaing  and  south  decIinationB  inon 

ideoUna. 
M»ing. 
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GBEE»  WIGH  MEAK  TIME. 

SEFrKMBER. 

OCTOBER. 

4 
1 

1 

AscentioD. 

Var.of 
R.A. 
fori 
Hour. 

i^^M^. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
Pavage. 

1 

1 

Aaeension. 

Var.of 
R.A. 
fori 
Hoar. 

J^nXn. 

Var.of 
Ded. 
fori 
Hour. 

Marldiao 
Paa«<e. 

IfOOH* 

Nwm. 

Noon. 

irOOIi. 

Noon. 

Noon. 

Noon, 

Noon. 

1 

b     Dl       B 

1157  45.89 

n 
+13.361 

o      /      // 
+  06  57.2 

// 
-108.45 

h    m 
1  14.5 

1 

h    m     8 
13  51  57.21 

a 
+  8.403 

-15  18    9'.7 

It 
-17.58 

h    in 
1  10.2 

2 

12    3    4.14 

13.160 

-  0  36  13.4 

107.49 

1  15.8 

2 

13  52  45.82 

1.646 

15  23  38.2 

9.75 

1     7.0 

3 

12   8  17.62 

19.963 

1  18  58.1 

106.30 

1  17.1 

3 

13  53  10.89 

+  0.539 

15  25  52.5 

-    1.33 

1    3.4 

4 

1213  26.39 

19.769 

2    1  15.0 

105.10 

1  18.3 

4 

13  53  10.85 

-0.547 

15  24  37.0 

+    7.74 

0  59.4 

5 

12  18  30.52 

19.576 

2  43    2.1 

103.81 

1  19.4 

5 

13  52  44.21 

1.680 

15  19  35.8 

17.46 

0  55.1 

6 

12  23  30.02 

+19.383 

-3  24  17.2 

-109.44 

120.5 

6 

13  51  49.80 

-9.860 

-15  10  33.4 

+  97.63 

0  50.3 

7 

12  28  24.90 

19.191 

4    4  58.3 

100.98 

1  21.5 

7 

13  60  26.74 

4.064 

14  57  15.5 

38.75 

0  45.0 

8 

12  33  15.16 

11.997 

4  45    3.3 

99.43 

1224 

8 

13  48  34.74 

5.968 

14  39  30.4 

50.07 

0  39.2 

9 

12:«    0.73 

11.800 

5  24  30.1 

97.79 

123.2 

9 

13  46  14.16 

6.430 

14  17  10.6 

61.60 

0  32.9 

10 

12  42  41.54 

11.600 

6    3  16.5 

96.06 

123.9 

10 

13  43  26.22 

7.541 

13  50  14.6 

73.03 

0  26.2 

,, 

12  47  17.48 

+11.304 

-  6  4120.2 

-94.93 

124.6 

11 

13  40  13.13 

-8.597 

-13  18  48.8 

+  84.01 

0  19.1 

12 

12  5148.41 

11.189 

7  18  38.7 

99.30 

125.1 

12 

13  36  38.21 

9.361 

12  43    9.6 

94.06 

0  11.6 

13 

1256  14.15 

10.961 

7  55   9.5 

90.95 

125.6 

13 

13  32  45.95 

9.966 

12    3  45.1 

108.69 

>  0    a.  8 

in  Aft. 8 

14 

13    0  34.47 

10.730 

8  30  49.8 

88.09 

126.0 

14 

13  28  41.93 

10.394 

1121  15.8 

109.38 

2:J  47.8 

15 

13    4  49.10 

10.487 

9    6  36.8 

85.80 

1  26.3 

15 

13  24  32.67 

10.307 

10  36  34.1 

113.65 

23  39.8 

16 

13    8  57.73 

+10.999 

-  9  39  27.2 

-88.37 

126.5 

16 

13  20  25.31 

-10.163 

-  9  50  42.8 

+115.19 

23  31.9 

17 

13  12  59.08 

9.965 

10  12  17.7 

80.80 

1  26.6 

17 

13  16  27.32 

0.618 

9    4  51.9 

113.59 

23  24.3 

18 

13  16  55.42 

9.609 

10  44    4.5 

78.07 

1  26.5 

18 

13  12  46.01 

8.776 

8  20  14.5 

109.09 

23  17.1 

19 

13  20  43.56 

9.346 

11  14  43.6 

75.16 

126.4 

19 

13    9  28.16 

7.670 

7  38    1.8 

101.57 

23  10.4 

20 

13  24  23.83 

9.006 

11  44  10.6 

79.06 

126.1 

20 

13   6  39.58 

6.345 

6  59  19.0 

91.61 

23    4.2 

21 

13  27  55.59 

+  8.636 

-12  12  20.7 

-68.75 

125.7 

21 

13    4  24.94 

-4.859 

-  6  25    0.9 

+  79.60 

22  586 

22 

1331  18.11  '      8336 

12  39    8.5 

65.90 

125.1 

22 

13    2  47.56 

3.960 

5  55  50.1 

66.10 

22  53.7 

23 

13  34  30.59  !      7.798 

13   4  28.0 

61.38 

124.4 

23 

13    149.39 

-  1.693 

5  32  16.7 

51.67 

22  49.4 

24 

13  37  32.10]      7.391 

13  28  12.7 

67.99 

123.4 

24 

13    1  31.14 

+  0.068 

5  14  33.1 

36.86 

22  45.8 

25 

13  40  21.63!      6.790 

13  50  15.3 

68.87 

122.3 

25 

13    1  52.36 

1.600 

5   2  46.3 

98.11 

22  42.8 

26 

I3  42  58.06>6J8B 

-14  10  27.7 

-48.10 

121.0 

26 

13    2  51.69 

+  8.940 

-  4  56  48.3 

+    7.83 

22  40.4 

27 

13  45  20.17,     S.O0S 

14  28  40.9 

49.94 

1  19.4 

27 

13    4  27.09 

4.601 

4  66  24.3 

-    5.68 

22  38.6 

28 

13  47  26.63:      4.983 

14  44  45.3 

37.35 

1  17.5 

28 

13    6  35.9R 

6.030 

5    1  13.3 

18.93 

22  ,37.3 

29 

13  49  15.99!      4.179 

14  58  29.7 

31.97 

1  15.4 

29 

13    9  15.57 

7.848 

5  10  50.6 

99.69 

22.36.5 

30 

13  50  46.72       3.370 

15    9  42.2 

94.68 

1  13.0 

30 

13  12  22.90 

8.348 

5  84  49.1 

89.99 

22  36.1 

31 

13  51  57.21    +8.408 

-15  18   9.7 

-  17.69 

1  10.2 

31 

13  15  55.03 

+  9.315 

-5  42  40.6 

-49.11 

22  36.0 

32 

13  52  45.82+1.540 

1 

-15  23  38.2 

-    9.75 

1    7.0 

32 

13  19  49.09 

+10.179 

-  6    3  67.2 

-67.08 

22  36.2 

Dayof  theMontli. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

id. 

8th. 

18th. 

18tb. 

9; 

Id. 

9.4 

28th. 

3!9 
10.3 

Day  of  tho  Mont 

h. 

id. 

8th. 

18th. 

18th. 

i:9 
12.9 

fid. 

11.5 

88tb. 
9.8 

2A 

7.: 

r     2^9 
J     7.6 

3.1 

8.1 

3:3 

8.7 

Semidiameter    .  . 
Hor.  Parallax    .  . 

4':^ 
11.4 

1      4:7 
1    12.6 

^:o 

13.3 

Nan.— The  sign  +  indicates  nortl 

\i  deolinaUona ;  the  slsn  --  indieates  south  deolinations. 

MERCURY,    1889. 
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GBEBIS  WIOH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

1 

1 

AMonsioD. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 

Var.of 
Bed. 
fori 

Hour. 

Meridian 
FtaMige. 

1 

ABcension. 

Var.of 
RA. 
fori 

Honr. 

De^uvUon. 

Var.of 
Deel. 
fori 

Honr. 

Meridian 
PeaM^e. 

ilToon. 

JfMHI. 

JVoon. 

Kwm. 

JTeM. 

v^ 

ilToon. 

Jfmm. 

1 

h   m    a 
13  19  49.09 

8 

+10.179 

O         $        It 

-  6    3  57.2 

$1 
-57.08 

h    m 
22  36.2 

1 

h    m    a 
16  15  48.85 

8 

+16.458 

0     1     It 
-21  44  18.1 

-57  J» 

h   m 
23  36.3 

3 

13  24    2.45 

10.9M 

6  28  12.0 

63.97 

22  36.8 

2 

16  22  24.79 

16.538 

22   6  39.9 

54.56 

23  39.0 

3 

13  28  32.65 

11.577 

6  54  59.6 

09.83 

22  37.6 

3 

16  29    2.65 

16.617 

22  27  56.3 

51.80 

2341.7 

4 

13  33  17.46 

J9.144 

7  23  56.4 

74.76 

22  38.6 

4 

16  35  42.42 

16.607 

22  48    5.7 

48.06 

23  44.5 

5 

13  38  14.93 

19.04 

7  54  40.6 

78.81 

22  39.8 

5 

16  42  24.10 

16.777 

23    7    6.7 

46.10 

23  47.3 

6 

13  43  23.34 

•flS.066 

-  8  26  52.9 

-«9.09 

2241.1 

6 

16  49    7.68 

+16.856 

-23  24  57.8 

-43.15 

23  50.1 

7 

J34841.I6 

13.490 

9   0  15.5 

84.68 

22  42.6 

7 

16  55  53.13 

16.999 

23  4137.6 

40.15 

23  52.9 

8 

1354    7.10 

13.734 

9  34  32.8 

86.66 

22  44  2 

8 

17    2  40.42 

17.008 

23  57    4.7 

37.00 

23  55.8 

9 

13  59  40.05 

14.006 

10   9  30.9 

88.00 

22  45.9 

9 

17    9  29.52 

17.083 

24  11  17.5 

83.07 

23  58.7 

10 

14    5  19.08 

14.941 

10  44  57.4 

80.04 

22  47.7 

10 

17  16  20.39 

17.155 

24  24  14.8 

30.79 

n 

14  11    3.39 

+14.447 

-112041.6 

-60.67 

22  49.5 

11 

17  23  12.96 

+17.990 

-24  35  55.2 

-97.56 

0    1.7 

12 

14  16  52.32 

14.097 

1156  338 

80.79 

22  51.5 

12 

17  30    7.18 

17.999 

24  46  17.2 

94.96 

0    4.6 

13 

14  22  45.31 

14.786 

12  32  25.6 

80.54 

22  53.5 

13 

17  37    2.96 

17.356 

24  55  19.4 

90.91 

0    7.6 

14 

14  28  41.91 

14.098 

13    8   9.6 

80.08 

22  55.6 

14 

17  44    0.23 

17.416 

25    3   0.5 

17.50 

0  10.6 

15 

14  34  41.74 

15.066 

13  43  39.2 

88.36 

22  57.7 

15 

17  50  58.87 

17.470 

25    9  19.2 

14.04 

0  13.7 

16 

14  40  44.50 

+15.179 

-14  18  48.8 

-87.41 

22  59.8 

16 

17  57  58.77 

+17.590 

-25  14  14.2 

-10.53 

0  16.7 

17 

14  4^49.94 

15JB0 

14  53  33.3 

86.96 

23    2.0 

17 

18    4  59.81 

17.565 

25  17  44.2 

6.06 

0  19.81 

18 

14  52  57.86 

15.060 

15  27  48.0 

64.04 

23    4.2 

18 

18  12    1.83 

17.603 

25  19  47.9 

-3.34 

0  22.9 

19 

14  59   8.12 

15.474 

16    128.9 

83.45 

23    6.5 

19 

18  19    4.66 

17.633 

25  20  24.1 

+  0.33 

0  26.0 

20 

15   5  20.59 

15.604 

16  34  32.4 

81.88 

23   8.8 

20 

18  26   8.13 

17.655 

25  19  31.7 

4.05 

0  29.2 

21 

15  11  35.17 

+15.660 

-17   6  55.3 

-«0.06 

2311.1 

21 

18  33  12.04 

+17.660 

-25  17    9.6 

+  7.80 

0  32.3 

22 

15  17  51.79 

15.734 

17  38  34.5 

78.18 

23  13.5 

22 

18  40  16.15 

17.679 

25  13  16.9 

11.60 

0  35.4 

23 

15  24  10.41 

15.817 

18    9  27.4 

76.90 

23  15.9 

23 

18  47  20.20 

17.664 

25    7  52.6 

15.43 

0  38.6 

24 

15  30  30.99 

15.806 

183931.5 

74.19 

23  18.3 

24 

18  54  23.93 

17.644 

25   0  56.0 

19.99 

041.7 

25 

15  36  53.51 

15.978 

19   8  44.4 

71.96 

23  20.8 

25 

19    1  27.02 

17.611 

24  52  26.3 

93.18 

0  44.8 

26 

15  43  17.95 

+16.058 

-19  37    4.2 

-69.68 

23  23.3 

26 

19    8  29.14 

+17.563 

-24  42  23.2 

+97.08 

0  47  9 

27 

15  49  44.30 

16.138 

20    4  28.7 

67.34 

23  25.8 

27 

19  15  29.89 

17.497 

24  30  46.4 

30.90 

0  51.0 

28 

15  56  12.56 

16.917 

20  30  56.1 

64JI3 

23  28.4 

28 

19  22  28.84 

17.413 

24  17  35.7 

34.00 

0  54.0 

29 

16   2  42.73 

16.997 

20  56  24.6 

69.44 

23  31.0 

29 

19  29  25.53 

17.308 

24    2  51.4 

38.79 

0  57.0 

30 

16   9  14.83 

16.978 

21  20  52.5 

50.88 

23  33.6 

30 

19  36  19.42 

17.179 

23  46  34.0 

49.65 

1    0.0 

31 

16  15  48.85 

+16.458 

-21  44  18.1 

-57.95 

23  36.3 

31 

19  43   9.90 

+17.094 

-23  28  44.5 

+46.46 

1    2.9 

32 

1622  24.79 

+16.696 

-22   6  39.9 

-54.56 

23  39.0 

32 

19  49  56.32 

+16.830 

-23    9  24.2 

+50.91 

1    5.7 

Day  of  the  Month. 

9d. 

7th. 

12th 

17th. 

2Sd. 

97th 

Day  of  the  Month. 

9d. 

Tth. 

19th. 

17tl) 

u  99d.9 

Tth. 

99d» 

Semidiamater  .  .  . 
Uor.ParaKax   .  .  . 

ii2 
8.5 

£9 
7.7 

in 

7.1 

ii:5 

6.7 

iA 
6.4 

2:4 
6.2 

Semidiamater  .  . 
Hor.  Parallax   .  . 

£3 
6.1 

iz 

6.1 

6.1 

6.S 

6.4 

2:5 
6.7 

7.0 
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VENUS,    1889. 


ORBBITWIOH  MEAT^  TIME, 

JANUARY. 

FEBRUARY. 

1 

Aflceneion. 

Var.of 

B.A. 

fori 

Hour. 

Apparent 
Deollnation. 

Var.of 
Deol. 
fori 

Hour. 

Meridian 
Parage. 

1 

1 

Aacenaion. 

Var.of 
B.A. 
fori 

Honr. 

Apparent 
DedLiatlon. 

Var.of 
DeoL 
fori 

Honr. 

Haridlan 
PaMc*. 

ifoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

b    m     ■ 
21  43  55.56 

8 

O        /        // 

-15  29  42.6 

It 
+63.88 

h    m 
2  58.7 

1 

h    m    a 
23  55    1.52 

a 
+9.765 

0      /     it 
-0  26  14.9 

It 
+77 JO 

h    m 
3    7.4 

2 

2148  30.62 

11.436 

15   4  10.2 

04.39 

2  59.3 

2 

23  58  55.33 

9.719 

+  0    4  38.9 

77.91 

3    7.4 

3 

21  53    4.51 

11.371 

14  38  15.6 

65.99 

2  59.9 

3 

0    2  48.05 

9.674 

0  35  31.3 

77.14 

3    7.3 

4 

21  57  36.64 

11.806 

14  11  59.7 

66.09 

3    0.5 

4 

0    6  39.69 

9.099 

1    6  21.4 

77.03 

3    7.3 

5 

22   2    7.20 

11.941 

13  45  23.4 

66.93 

3    1.1 

5 

0  10  30.25 

9.584 

1  37    8.6 

76.00 

3    7.2 

6 

22   6  36.22 

+11.177 

-13  18  27.4 

+67.73 

3    1.6 

6 

0  14  19.72 

+9.530 

+  27  62.2 

+76.73 

3    7.1 

7 

22  11    3.69 

11.113 

12  51  12.7 

68.50 

3    2.1 

7 

0  18    8.10 

9.493 

2  38  31.5 

78.64 

3    7.0 

8 

22  15  29.64 

11.050 

12  23  40.0 

00.93 

3    2.6 

8 

0  21  55.40 

9.448 

3    9    6.7 

78.31 

3    6.8 

9 

22  19  54.07 

10.967 

M  55  50.0 

69.93 

3    3.1 

9 

0  25  41.60 

9.409 

3  39  34.2 

76.06 

3    6.6 

10 

22  24  17.01 

10.095 

1127  43.6 

70.60 

3    3.5 

10 

0  29  26.70 

9.356 

4    9  56.2 

75.77 

3    6.4 

11 

22  28  38.46 

+10.863 

-10  59  21.6 

+71.93 

3    3.9 

11 

0  33  10.67 

+9.300 

+  4  40  10.9 

+75.46 

3    6.2 

13 

22  32  58.45 

10.809 

10  30  44.7 

71.83 

3    4.3 

12 

0  36  53.52 

9.989 

5  10  17.8 

75.11 

3    6.9 

13 

22  37  16.98 

10.749 

10    153.9 

79.40 

3    4.7 

13 

0  40  35.22 

9.914 

5  40  16.1 

74.74 

3    5.7 

14 

22  4134.08 

10.683 

9  32  49.9 

79.93 

3    5.1 

14 

0  44  15.77 

9.160 

6  10    6.1 

74.34 

3    6.4 

15 

22  45  49.77 

10.0B5 

9    3  33.4 

73.43 

3    5.4 

15 

0  47  55.16 

9.117 

6  39  44.1 

73.91 

3    6.1 

16 

22  50    4.07 

+10.967 

-  8  34    5.3 

+73.90 

3    5.7 

16 

0  5133.37 

+9.067 

+  79  12,6 

+73.45 

3    4.8 

17 

22  54  17.01 

10.511 

8    4  26.3 

74.34 

3    5.9 

17 

0  55  10.39 

9.017 

7  38  29.7 

79  97 

3    4.6 

18 

22  58  28.60 

10.455 

7  34  37.1 

74.75 

3    6.2 

18 

0  58  46.18 

8.965 

8    7  35.0 

79.46 

3    4.1 

19 

23    2  38.86 

10.401 

7    4  38.6 

75.13 

3   6.4 

19 

1    2  20.72 

8^13 

8  36  27.8 

71.99 

3    3.8 

20 

23   6  47.82 

10.347 

6  34  31.5 

75.47 

3    6.6 

20 

1    5  5;).98 

8.859 

9    5   7.2 

71.36 

3    3.4 

21 

23  10  55.51 

+10.994 

-  6   4  16.4 

+75.79 

3    6.8 

21 

1    9  25.92 

+8.804 

+  9  33  32.8 

+70.77 

3    3.0 

22 

23  15    1.94 

10.949 

5  33  54.1 

76.07 

3    7.0 

22 

1  12  56.53 

8.747 

10    1  44.2 

70.16 

3    2.6 

23 

23  19    7.14 

10.101 

5    3  25.4 

76.39 

3    7.1 

23 

1  16  25.76 

8.680 

10  29  40.4 

69.59 

3    2.1 

24 

23  23  11.12 

10.141 

4  32  51.0 

76.54 

3    7.2 

24 

1  19  53.57 

8.090 

10  67  20.9 

68.86 

3    1.6 

25 

23  27  13.92 

10.009 

4    2  11.5 

76.73 

3    7.3 

25 

1  23  19.90 

8.506 

11  24  45.0 

68.16 

3    1.1 

26 

23  31  15.54 

+10.043 

-  3  31  27.7 

+76.90 

3    7.4 

26 

126  44.71 

+8.501 

+115162.2 

+67.44 

3    0.6 

27 

23  35  16.01 

9.996 

3    0  40.3 

77.03 

3    7.4 

27 

130    7.93 

8.434 

12  1841.7 

60.09 

3    0.0 

28 

23  39  15.34 

9.948 

2  29  50.1 

77.14 

3    7.5 

28 

1  33  29.50 

8.964 

12  45  13.1 

65.09 

2  59.4 

29 

23  43  13.55 

9.909 

1  58  57.8 

77.91 

3    7.6 

29 

1  36  49.34 

8990 

13  11  25.6 

65.19 

2  58,8 

30 

23  47  10.64 

9.866 

128    4.0 

77.96 

3    7.6 

30 

1  40    7.38 

8.913 

13  37  18.6 

64  JV 

2  56.1 

31 

23  51    6.63 

+  9.810 

-  0  57    9.5 

+77.97 

3    7.6 

31 

1  43  23.54 

+«.189 

+  14    261.4 

+63.49 

2  67.4 

32 

23  55    1.52 

+  9.765    -  0  26  14.9 

+77.96 

3    7.4 

32 

146  37.71 

+«.046 

+  14  28    3.2 

+69,54 

2  56.7 

Day  of  the  Month. 

lat. 

0th. 

nth. 

IMi 

L  aiati 

0th. 

Slat 

Da7  of  the  Month. 

5th. 

10th. 

15th. 

90th. 

95th. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

8;2 

8.5 

8:5 
8.8 

8!^ 
9.1 

9:1 

c*'i 

9% 
0.2 

lOii 
10.6 

Sei 
Ho 

nidiameter 

lo'j 

U.l 

11J2 
11.6 

11:8 
12i2 

12.9 

13iS 
13.6 

9.4  I  9.8  1 

r.Parallax 

Hon.— The  tlga  +  indicatea  north  decimations ; 
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GBBElirWIOH  MEAN  TIME. 

MABCH. 

APBIL. 

1 

I 

Asoension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
DeoUnation. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Passage. 

1 

1 

Asoension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
DeoHnation. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passage. 

Koon. 

Jroon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     s 
1  36  49.34 

8 

•K8.990 

+13ll'25!6 

+45.19 

h    m 
2  58.8 

, 

h    m    s 
2  54    1.33 

s 
+9.907 

0     1     II 
+23    0  40.8 

II 
+93.90 

h    m 
2  13.6 

2 

1  40    7.38 

8.9131     13  37  18.6 

64.99 

2  58.1 

2 

2  55    7.23 

9.583 

23    9  51.9  1     91.99 

2  10.8 

3 

1  43  23.54 

8.139 !     14    2  51.4 

63.43 

2  57.4 

3 

2  56    5.21 

9.947 

23  18  12.6 

19.78 

2    7.8 

4 

146  37.71 

8.048 1     14  28    3.2 

69.54 

2  56.7 

4 

2  56  55.00 

1.900 

23  25  40.8 

17.56 

2    4.7 

5 

1  49  49.80 

7.969,     14  52  53.5 

61.63 

2  56.0 

5 

2  57  36.35 

1.549 

23  32  14.7 

15.25 

2    1.4 

6 

1  52  59.70 

+7.865    +15  17  21.4 

+60.69 

2  55.2 

6 

2  58    8.99 

+1.175 

+23  37  52,0 

+19.85 

158.0 

7 

1  56    7.30 

7.787       15  4126.3 

50.79 

2  54.4 

7 

2  58  32.70 

0.790 

23  42  30.7 

10.36 

154.4 

8 

1  59  12.48 

7.8641     16    5    7.5 

58.79 

2  53.5 

8 

2  58  47.27 

0.414 

23  46    8.4 

7.77 

1  50.7 

9 

2   215.11 

7.655  I     16  28  24.3 

57.69 

2  52.6 

9 

2  58  52.51 

+0.099 

23  48  43.0 

6.06 

146  8 

10      9    5  15.06 

1 

7.441 1     16  5116.0 

56.63 

2  51.7 

10 

2  58  48.27 

-0.376 

23  50  12.0 

+  9.31 

142.8 

1 
11      3    8  12.19 

+7.390    +17  13  41.9 

+55.53 

2  50.7 

11 

2  58  34.45 

-0.777 

+23  50  33.3 

-0.56 

138.7 

12 

211    6.35 

7.193       17.3541.1 

54.40 

2  49.7 

12 

2  58  10.98 

1.179 

23  49  44.5 

3.59 

134.4 

13 

2  13  57.39 

7.060       17  57  12.9 

53.94 

2  48.6 

13 

2  57  37.85 

1.581 

23  47  43.6 

6.58 

1  29.9 

14      3  16  45.16 

6.919       18  18  16.4 

59.05 

2  47.4 

14 

2  56  55.09 

1.981 

23  44  28.3 

9.71 

125.3 

15 1    9  19  29.48 

6.779       18  38  51.0 

50.83 

2  46.2 

15 

2  56    2.80 

9.375 

23  39  56.8 

19.99 

1  20.5 

16 1    2  22  10.18 

+6.618    +18  58  55.9 

+48.57 

2  44.9 

16 

2  55    1.15 

-«.76l 

+23  34    7.3 

-16.90 

1  15.5 

17 1    2  24  47.09 

6.466       19  18  30.3 

48.98 

2  43.6 

17 

2  53  50.37 

3.135 

23  26  58.8 

19.53 

1  10.4 

1b|    2  27  20.01 

6.966       19  37  33.4 

46.96 

2  42.2 

16 

2  52  30.79 

3.494 

23  18  29.9 

99.89 

1    5.1 

19!    2  29  48.76 

6.106       19  56    4.2 

45.6L 

2  40.7 

19 

2  51    2.79 

3.836 

23    8  40.0 

96.96 

0  59.7 

201    2  32  13.14 

5.991 1     20  14    2.2 

44.29 

2  39.2 

20 

2  49  26.83 

4.157 

22  57  29.2 

99.63 

0  54.2 

21 

2  34  32.94 

+5.796    +20  3126.4 

+49.79 

2  37.6 

21 

2  47  43.44 

-4.454 

+22  44  57.8 

-39.97 

0  48.5 

22 

2  36  47.94 

5.599      20  48  15.8 

41.39 

2  35.9 

22 

2  45  53.23 

4.798 

22  31    6.9 

36.95 

0  42.7 

23 

2  38  57.92 

5.308      21    4  29.4 

39.81 

2  34.1 

23 

2  43  56.86 

4.967 

22  15  58.1 

39.45 

0  36.8 

24 

2  41    2.66 

5.085 1     2120    6.3 

38.96 

2  32.3 

24 

2  41  55.06 

5.177 

21  59  33.8 

ti.54 

0  30.9 

25 

2  43    1.91 

4.8511     2135    5.4 

36.66 

2  30.4 

25 

2  39  48.63 

5.354 

21  41  57.1 

45.48 

0  24.9 

26 

2  44  55.42 

+4.607  1  +21  49  25.7 

+35.09 

2  28.3 

26 

2  37  38.39 

-6.493 

+2123  11.6 

-48.96 

0  18.8 

27 

2  46  42.94 

4.369      22    3    6.0 

33.33 

2  26.1 

27 

2  35  25.27 

5.505 

21    3  22.1 

50.84 

0  12.7 

28,    2  48  24.21 

4.086      2216    5.1 

31.50 

2  23.8 

28 

2  33  10.14 

5.659 

20  42  33.6 

63.17 

0    6.5 

29;    2  49  58.95 

3.808!    22  28  21.6 

99.78 

221.4 

29 

2  30  53.93 

6.684 

20  20  52.0 

55.95 

{  0   o.s 
{tS  u.  1 

30 

2  51  26.91 

3.519;     22  39  54.0 

97.91 

2  18.9 

30 

2  28  37.58 

5.671 

19  58  23.7 

57.05 

23  48.0 

31 

2  52  47.80 

+3J819,  +22  50  40.9 

+95.98 

2  16.3 

31 

2  26  22.01 

-5.690 

+19  35  15.9 

-68.54 

2341.9 

32 

2  54    1.33 

+9.907; +23    0  40.8 

+93.90 

2  13.6 

32 

2  24    8.14 

-«.580 

+19  1136.0 

-69.79 

23  35.8 

Day  of  the  Month. 

9d. 

Tth. 

ISth. 

17th. 

99d. 

97th. 

Day  of  the  Month. 

1st 

6th. 

11th. 

16th. 

91st. 

96th. 

SemidiameUr   .  . 
Hor.  Parallax    .  . 

14:0 
14.5 

14:9 
15.4 

1^:9 

16.5 

17:1 
17.7 

1 
1 

9.1 

ld!9 
20.6 

Semidiameter   .  . 
Hor.  Parallax    .  . 

2i:6 

22.2 

23:3 
24.1 

2^:2 
26.0 

2^:9 

27.9 

2^:5 
29.5 

29:5 
30.6 

The  tiga  +  prefixed  to  the  hourly  change  of  dedUna 

tUon  indicates 
north  declinal 

ions  are  decreasing  and  south  declinations  increasing. 

15 


226 


VENUS,    1889. 


GRBBNWIOH  MEAN  TIMB. 

MAT. 

JUNE. 

1 

"S 

i 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
DeoBnation. 

Var.of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

De^loation. 

Var.of 
Decl. 
fori 

Honr. 

Meridian 
Passage. 

Noon. 

Ifoon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 
2  26  22.01 

B 

-6.fflO 

+19  35  15!9 

-58.54 

h    m 
23  41.9 

1 

h    m     8 
2  11    7.31 

n 
+8.814 

+lf  33    4"6 

II 
-1.69 

h    m 
2128.4 

2 

2  24    6.14 

5.530 

19  1 1  36.0 

50.79 

23  35.8 

2 

2  12  41.95 

4.079 

1132  54.6 

+  0.67 

21  26.2 

3 

2  21  56.86 

5.404 

18  47  31.8 

60.57 

23  29.7 

3 

214  22.68 

4.391 

1133  36.1 

9.78 

21  24.0 

4 

2  19  49.02 

5JM3 

18  23  II. 1 

61.09 

23  23.7 

4 

2  16    9.29 

4.569 

1135   7.0 

4.80 

21  21.9 

5 

2  17  45.46 

5.049 

17  58  42.2 

61.96 

23  17.8 

5 

2  18    1.59 

4.795 

11  37  25.6 

6.74 

21  19.9 

6 

2  15  46.92 

-4.898 

+17  34  13.1 

-61.10 

23  12.0 

6 

2  19  59.38 

+5.000 

+1140  30.2 

+  8^ 

21  18.0 

7 

2  13  54.09 

4.57S 

17    9  51.8 

60.60 

23    6.3 

7 

2  22   2.47 

5.938 

1144  18.1 

10.36 

21  16.2 

8 

2  12    7.63 

4.S95 

16  45  46.2 

50.80 

23    0.7 

8 

2  24  10.71 

5.448 

11  48  47.3 

19.06 

21  14.5 

9 

2  10  28.11 

3.994 

16  22    3.7 

58.69 

22  55.2 

9 

2  26  23.92 

5.659 

11  53  56.0 

13.66 

21  12.8 

10 

2    8  56.04 

3.675 

15  58  51.2 

57.30 

22  49.9 

10 

2  28  41.95 

5.849 

11  59  42.3 

15.16 

21  11.2 

11 

2    7  31.83 

-3.339 

+15  36  15.3 

-65.65 

22  44.7 

11 

2  31    4.64 

+6.040 

+12    6    4.3 

+16.63 

21    9.7 

12 

2    6  15.86 

9.969 

15  14  22.0 

53.76 

22  39.6 

12 

2  33  31.84 

6.SS5 

12  13   0.1 

18.00 

21    8.3 

13 

2    5    8.44 

9.098 

14  53  16.6 

51.66 

22  34.7 

13 

2  36    3.42 

6.405 

12  20  27.9 

19.30 

21    6.9 

14 

2    4    9.78 

9.959 

14  33    3.9 

49.37 

22  29.9 

14 

2  38  39.24 

6.579 

12  28  25.7 

90.51 

21    5.6 

15 

2    3  20.04 

1.885 

14  13  47.9 

46.93 

22  25.3 

15 

241  19.17 

6.748 

12  36  51.9 

91.(B 

21    4.4 

16 

2    2  39.33 

-1.507 

+13  55  32.1 

-44.96 

22  20.9 

16 

2  44    3.10 

+6.919 

+12  45  44.5 

4«i.79 

21    3.3 

17 

2    2    7.72 

1.198 

13  38  19.4 

41.68 

22  16.6 

17 

2  46  50.90 

7.071 

12  55    1.9 

93.79 

21    2.2 

18 

2    1  45.19 

0.750 

13  22  12.0 

38.99 

22  12.5 

18 

2  49  42.45 

7.995 

13    4  42.3 

94.65 

21     1.2 

19 

2    1  31.69 

0.375 

13    7  11.4 

36.11 

22    8.5 

19 

2  52  37.64 

7.374 

13  14  44.2 

95.50 

21    0.2 

20 

2    1  27.14 

-0.004 

12  53  18.8 

33.96 

22   4.6 

20 

2  55  36.37 

7.519 

13  25    5.7 

96.98 

20  59.3 

21 

2    1  31.44 

+0.389 

+12  40  35.0 

-30.38 

22    0.9 

21 

2  58  38.53 

+7.660 

+13  35  45.3 

+97.00 

20  58.4 

22 1    2    1  44.43 

0.790 

12  29    0.0 

97.59 

21  57.3 

22 

3    1  44.02 

7.797 

13  46  41.3 

97.06 

20  57.6 

23'    2   2    5.93 

1.071 

12  18  33.7 

94.67 

2153.8 

23 

3    4  52.74 

7.930 

13  57  52.2 

98.95 

20  56.8 

24      2    2  35.73 

1.413 

12    9  15.4 

91.86 

21  50.5 

24 

3    8    4.60 

8.050 

14    9  16.5 

98.77 

20  56,1 

25      2    3  13.65 

1.747 

12    1    4.2 

19.09 

21  47.3 

25 

3  11  19.53 

8.185 

14  20  52.7 

99.93 

20  55.5 

1 
26!    2    3  59.46 

+9.071 

+1 1  53  59.0 

-16.36 

21  44.3 

26 

3  14  37.43 

+8.307 

+14  32  39.2 

+99.63 

20  54.9 

271    2    4  52.96 

9.386 

II  47  58.3 

13.70 

2141.4 

27 

3  17  58.23 

8.496 

14  44  34.7 

99.98 

20  54.4 

28'    2    5  53.90 

9.691 

1 1  43    0.6 

11.11 

21  38.6 

28 

3  2121.86 

8.549 

14  56  37.8 

30.97 

20  53.9 

29      2    7    2.03 

9.986 

11  39    4.2 

8.59 

21  35.9 

29 

3  24  48.25 

8.656 

15    8  46.9 

30.50 

20  53.4 

30 1    2    8  17.13 

3.971 

11  36    7.4 

6.15 

21  33.2 

30 

3  28  17.33 

8.767 

15  21    1.2 

30.68 

20  53.0 

31      2    9  38.96 

+3.547 

+11  34    8.2 

-3.79 

21  30.7 

31 

3  31  49.04 

+8.875 

+15  33  19.1 

+30.80 

20  52.6 

32      2  11    7.31 

+3.814 

+1133    4.6 

-  1.59 

2128.4 

32 

3  35  23.33 

+6.961 

+15  45  39.3 

+30.88 

2U  52.3 

Dayof  the  Month. 

1st. 

0th. 

nth. 

lOtl 

L  31st.  2 

•th. 

31st 

Dayof  the  Month. 

6th. 

10th. 

15th.  ' 

iOth. 

96th. 

30th. 

Seraidiameter   .  . 
Hor.  Parallax    .  . 

29'.8 
30.9 

29:4 
30.4 

285 
29.2 

26!€ 
27.t 

;25.7  5i 

i'.9 
3.7 

21:1 
21.9 

Sei 
H<i 

nidiameter 
r.  Parallax 

• 

19:5 
20.2 

18.0 
18.6 

16.7 
17.3 

15:5 
16.1 

u:5 

15.0 

13!6 
14.0 

the  sign -ind 

lioates  soath  deoUnatlons. 

VENUS,    1889. 
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OEBENWIOH  MEAN  TIME. 

JULY. 

AUGUST. 

1 
1 

Ascension. 

Var.of 
R.A. 
fori 

Honr. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 

Honr. 

Msrldlaa 
Passage. 

1 

DISSS'* 

Ascension. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
DecUnation. 

Var.of 
Decl. 
fori 

Honr. 

Meridian 
Pa«»gs. 

Nwm. 

Ifoan. 

Ifoon. 

Noon. 

Koon. 

ifoon. 

JIToon. 

Noon. 

1 

h    m     8 
3  31  49.04 

8 

+  8.875 

0     /     // 
+15  33  19.1 

+30.80 

h    m 
20  52.6 

1 

h    m     s 
5  39    6.03 

s 
+11.389 

0     /     // 
+20  46  24.7 

„         h    m 
+13.57   20  58.4 

2 

3  35  23.33 

8.961 

15  45  39.3 

30.88 

20  52.3 

2 

5  43  40.00 

11.449 

20  51  37.2 

19.47   20  59.1 

3 

3  39    0.14 

9.065 

15  58    0.6 

30.90 

20  52.0 

3 

5  48  15.23 

11.493 

20  56  23.1 

11.35   20  59.8 

4 

3  42  39.42 

9.187 

16  1021.9 

30.87 

20  51.7 

4 

5  52  51.67 

11.543 

21    0  41.8 

10.90   21    0.5 

5|    34621.14 

9.968 

16  2241.9 

30.79 

20  51.5 

5 

5  57  29.29 

11.501 

21    4  32.7 

9.04 

21     1.2 

6      3  50    5.24 

+  9.387 

+16  34  59.6 

+30.67 

20  51.3 

6 

6    2    8.03 

+11.637 

+21    7  55.4 

+  7.85 

21     1.9 

7!    3  53  5L69 

9.484 

16  47  13.9 

30.51 

20  51.2 

7 

6    6  47.87 

11.681 

21  10  49.3 

6.64 

21    2.6 

8|    3  57  40.44 

9.579 

16  59  23.6 

30.30 

20  51.1 

8 

6  11  28.75 

11.794 

21  13  14.0 

5.41 

21    3.4 

9 

4    131.46 

9.673 

17  1127.7 

30.04 

20  51.1 

9 

6  16  10.64 

11.765 

21  15    9.1 

4.17 

21    4.2 

10 

4    5  24.72 

9.7B5 

17  23  25.2 

99.74 

20  51.0 

10 

6  20  53.48 

11.804 

2116  34.1 

9.91 

21    5.0 

11 

4    9  20.17 

+  9.866 

+17  35  15.1 

+99.40 

20  51.0 

11 

6  25  37.24 

+11.841 

+21  17  28.6 

+  1.63 

21    5.8 

12 

4  13  17.79 

9.945 

17  46  56.2 

99.09 

20  51.1 

12 

6  30  21.85 

[1.876 

21  17  62.3 

+  0.34 

21    6.6 

13'    4  17  17.54 

10.033 

17  58  27.5 

96.60 

20  51.1 

13 

6  35    7.28 

11.909 

21  17  44.7 

-0.97 

21    7.4 

14  1    4  21  19.38 

10.190 

18   9  48.2 

98.13 

20  51.2 

14 

6  39  53.47 

11.940 

21  17    5.5 

9.99 

21    8.3 

151    4  25  23.28 

1 

10.906 

18  20  57.3 

97.69 

20  51.4 

15 

6  44  40.38 

11.969 

21  15  54.5 

3.63 

21    9.1 

16 1    4  29  29.21 

+10.989 

+18  3153.8 

+97.07 

20  51.6 

16 

6  49  27.96 

+11.996 

+21  14  11.4 

-  4.97 

21  10.0 

17 1    4  33  37.12 

10.371 

18  42  36.7 

96.49 

20  51.8 

17 

6  54  16.15 

19.091 

21  11  65.8 

6.33 

21  10.8 

18 1    4  37  46.98 

10.451 

18  53    5.1 

95.87 

20  52.0 

18 

6  59    4.90 

19.043 

21    9    7.6 

7.69    21  11.7  II 

191    4  4158.75 

10.530 

19    3  18.2 

95.91 

20  52.3 

19 

7    354.16 

19.063 

21    5  46.6 

9.06 

21  12.6 

201    4  46  12.39 

10.607 

19  13  14.9 

94.51 

20  52.6 

20 

7    8  43.88 

19.081 

21    152.6 

10.44 

21  13.5 

21      4  50  27.85 

+10.689 

+19  22  54.4 

+^.78 

20  53.0 

21 

7  13  34.01 

+19.097 

+20  57  25.5 

-11.89 

21  14.4 

22,    4  54  45.09 

10.755 

19  32  15.9 

93.01 

20  53.4 

22 

7  18  24.48 

19.110 

20  52  25.2 

13.91 

21  15.3 

23,    4  59    4.07 

10.897 

19  41  18.6 

93.91 

20  53.8 

23 

7  23  15.25 

19.191 

20  46  51.5 

14.60 

21  16.2 

24      5    3  24.76 

10.897 

19  50    1.6 

91.37 

20  54.2 

24 

7  28    6.27 

19.130 

20  40  44.4 

15.99 

21  17,1 

25     6    7  47.10 

1 

10.965 

19  58  24.1 

90.50 

20  54.7 

25 

7  32  57.47 

19.137 

20  34    3.9 

17.38 

21  18.0 

26 1    5  12  11.05 

+11.031 

+20    6  25.2 

+19.60 

20  55.2 

26 

7  37  48.82 

+19.142 

+20  26  50.0 

-18.78 

21  18.9 

27  J    5  16  36.56 

11.095 

20  14    4.3 

18.66 

20  55.7 

27 

7  42  40.26 

19.145 

20  19   2.7 

20.17^  21   19.8 

28'    521    3.59 

11.157 

20  21  20.6 

17.70 

20  56.2 

28 

7  47  31.75 

19.146 

20  10  42.2 

91.55  1  21  20.8 

29'    5  25  32.09 

11.918 

20  28  13.5 

16.71 

20  56.7 

29 

7  52  23.25 

19.145 

20    1  48.5 

93.93 '21  21.7 

30      5  30    2.03 

11.977 

20  34  42.2 

15.69 

20  57.2 

30 

7  57  14.71 

19.143 

19  52  21.7 

94.31 1  21  22.6 

1 

31      5  34  33.36 

+11.334 

+20  40  46.1 

+14.64 

20  57.8 

31 

8   2    6.09 

+19  139 

+19  42  21.9 

-95.68   21  23.5 

32,    5  39   6.03 

1  • 

+11.380 

+20  46  24.7 

+13.57 

20  58.4 

32 

8   6  57.35 

+19.133 

+  19  31  49.3 

-97.04 :  21  24.4 

i 

Day  of  the  Month. 

6th 

.  lOth. 

15th. 

aoth. 

2ftth. 

SOth. 

Day  of  the  Month. 

4th. 

9th. 

// 
I      9.1 
)     9.4 

14th. 

8:7 
9.0 

19th. 

// 

8.4 
8.7 

24th. 

ai 

8.4 

20th. 
8.1 

^emidiameter    .  . 
Hor.  Parallax    .  . 

12.^ 
13.i 

J    12!0 
I    12.5 

11.8 

10.8 
11.2 

10:3 
10.7 

9.8 
10.2 

Semidiameter   .  . 
Hor.  Parallax    .  . 

9:4 
9.fc 

ttona  axe  dfloreaatng.   The  sign  --  indicates  that  north  deoUnat 
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GEBBNWIOH  MEAK  TIME. 

SEPTEMBEB. 

OCTOBER. 

1 

1 

1 

ABoension. 

Var.of 
K.A. 
fori 
Hour. 

Appttrent 
Deol&ation. 

Var.of 
Deol. 
fori 
Honr. 

Meridian 
PMsage. 

1 

Aacenaion. 

Var.of 
B.A. 
fori 
Hoar. 

^SS^^. 

Var.of 
Ded. 
fori 
Hoar. 

Meridian 
Parage. 

N<Hm.        1  Noon. 

JrOOfl. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

b    HI     8             8 
8    6  57.35   +19.133 

+19  3M9!3 

-97.04 

h    m 
21  24.4 

1 

h    m    a 
10  29  38.35 

• 
+11.574 

Oil! 

+10  37  50.0 

It 
-60.79 

h    m 
31  48.7 

2 

8  11  48.45  1    19.196 

19  20  44.0 

98.39 '  21  25.3 

2 

10  34  15.87 

11.554 

10    3  33.3 

61.50 

31  49.4 

3 

8  16  39.36      19.117 

19    9    6.3 

99.74   21  26.2 

3 

10  38  52.93 

11.534 

9  38  38.1 

69.95 

31  50.0 

4 

8  21  30.04 

19.107 

18  56  56.4 

81.07 

21  27.1 

4 

10  43  29.52 

11.515 

9  13  35.3 

69.96 

8150.7 

5 

8  26  20.47 

19.096 

18  44  14.6 

39.40 

2128.0 

5 

10  48    5.67 

11.497 

8  48  15.3 

63.68131  51.3  1 

6 

8  31  10.61 

+19.064 

+18  31    1.2 

-33.79 

21  28.9 

6 

10  52  41.40 

+11.480 

+  8  33  38.9 

-64.35 

31  51.9 

7 

8  36    0.45 

19.0T0 

18  17  16.4 

35.09 

21  29.8 

7 

10  57  16.73 

11.464 

7  56  46.8 

64.99 

31  53.5 

8 

8  40  49.95 

19.065 

18    3    0.4 

36.31 

21  30.7 

8 

11    151.69 

11.440 

7  30  39.5 

65.61 

31  5.3.2 

9 

8  45  39.09 

19.040 

17  4813.6 

37.58 

2131.5 

9 

11    6  26.30 

11.435 

7    4  17.7 

66.90 

21  53.8 

10 

8  50  27.88 

19.093 

17  32  56.4 

88.84 

21  32.4 

10 

11  11    0.59 

11.499 

6  37  43.1 

66.76 

21  54.5 

11 

855  16.21 

+19.006 

+17  17    9.1 

•-40.09 

21  33.3 

11 

1 1  15  34.58 

+11.410 

+  6  10  53.3 

-67.30 

3155.1 

12 

9    0    4.14 

11.968 

17    0  52.1 

41.39 

2134.1 

12 

1120    8.31 

11.400 

5  43  51.8 

«7.81 

31  65.7 

13 

9    4  51.64 

11.969 

16  44    5.8 

49.54 

21  34.9 

13 

1124  41.79 

11.390 

516  38.6 

68.99 

31  66.3 

14 

9    9  38.68 

11.950 

16  26  50.5 

43.74 

2135.8 

14 

112915.06 

11.389 

4  49  14.3 

68.74 

3156.9 

15 

9  14  25.26 

11.930 

16    9   6.8 

44.91 

21  36.6 

15 

1133  48.14 

11.375 

4  31  39.3 

09.16 

31  57.5 

16 

9  19  11.34 

+11.900 

+15  50  55.0 

-46.07 

21  37.4 

16 

1138  21.07 

+11.360 

+  3  53  54.8 

-69.56 

3158.1 

17 

9  23  56.92 

11.888 

15  3215.7 

47.91 

2138.2 

17 

1142  53.87 

11.364 

336    1.1 

09.99 

3158.8 

18 

9  28  41.98 

11.866 

15  13    9.3 

48.33 

21  39.0 

18 

1147  36.56 

11.361 

3  57  89.0 

70.96 

31  59.4  1 

19 

9  33  26.51 

11.844 

14  53  36.4 

40.49 

21  39.8 

19 

11  51  59.19 

11.350 

3  39  49.1 

70.56 

33    0.0 

20 

9  38  10.51 

11.899 

14  33  37.4 

50.40 

21  40.6 

30 

11  56  31.79 

11.396 

3    133.4 

70.83 

32    0.6 

21 

9  42  53.96 

+11.799 

+14  13  12.9 

-51.55 

21  41.4 

21 

13    1    4.37 

+11.358 

+  1  33   9.6 

-71.07 

33    1.3 

22 

9  47  36.87 

11.776 

13  52  23.4 

59.58 

21  42.2 

22 

13   5  36.98 

11.359 

1    4  41.3 

71.99 

33    1.8 

23 

9  52  19.23 

11.753 

13  31    9.5 

53.58 

21  42.9 

23 

12  10   9.64 

11.369 

0  36   8.3 

71.47 

83   3.4 

24 

9  57    1.03 

11.730 

13    9  31.7 

64.56 

21  43.7 

24 

12  14  42.38 

11.366 

+  0   731.1 

71.69 

33   3.0 

25 

10    142.28 

11.707 

12  47  30.7 

55.59 

21  44.4 

35 

13  19  15.34 

11.379 

-  0  31    9.4 

71.74 

83   3.6 

26 

10    6  22.98 

+11.684 

+12  25    7.0 

-«6.45 

21  45.2 

26 

13  23  48.24; +11.379 

-  0  49  53.4 

-71.89 

23    4.3 

27 

10  11    3.12 

11.661 

12   3  21.3 

57.36 

31  45.9 

27 

12  28  21.42 

11.367 

1  18  37.0 

71.88 

33    4.8 

28 

10  15  42.72 

11.630 

1139  14.1 

58.94 

21  46.6 

28 

13  33  54.83 

11.307 

1  47  32.7 

71.91 

33   5.4 

29 

10  20  21.78 

11.617 

11  15  46.1 

50.00 

21  47.3 

29 

13  37  38.49 

11.408 

3  16    8.7 

71.91 

33   6.0 

30 

10  25   0.32 

11.505 

10  51  57.8 

60.99 

31  48.0 

30 

13  43    3.44 

11.491 

3  44  54.3 

71.88 

33   6.6 

31 

10  29  38.35 

+11.574 

+10  27  50.0 

-60.79 

21  48.7 

31 

13  46  36.73 

+11.435 

-3  13  38.6 

-71.89  33   7.3 

32 

10  34  15.87 

+11.554 

+  10    3  23.2 

•^IM 

31  49.4 

32 

12  51  11.35 

+11.451 

-  3  43  31.0 

-71.79   28   8.0 

I 

Dayof  thoHont 

h. 

Id, 

Sth. 

18th. 

ISth. 

aid. 

28th. 

Dayof  the  Month. 

Id. 

8th. 

ISth. 

18th. 

9Sd. 

28tb. 

Semidiameter 
Uor.  Parallax 

7.£ 

;    f.4 

)     7.6 

7'J2 
7.4 

7':o 

7J8 

e;:8 

7.1 

({7 
6.9 

Semidiameter    .  . 
Hor.  Parallax    .  . 

^1 

>     &4 
'     6.6 

6^5 
6.5 

tf.l 
6.4 

6:o 

6.2 

^'.9 
6.1 
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OBEElfrWICH  MEAN  TIME. 

DECEMBEB. 

1 

'o 

1 

^S^* 

Var.of 
B.A. 
fori 
Hour. 

pi?ot. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
PMsage. 

1 

1 

Aacenaion. 

Var.of 
R.A. 
fori 

Hoar. 

Apparent 
Deollnation. 

Var.of 

Deol. 

fori 

Honr. 

Meridian 
Paasage. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     a 
12  51  11.35 

8 

+11.451 

O        t        It 

-  3  42  21.0 

-71.79 

h    m 
22    8.0 

1 

h    m    a 
15  14    8.42 

+19.541 

Oil! 

-16  4515.3 

11 
-53.81 

h    m 
22  33.0 

2 

12  55  46.38 

11.468 

4  11    0.7 

71.59 

22    8.7 

2 

15  19  10.01 

19.591 

17   6  33.4 

59.70    22  34.1  II 

3 

13    0  21.84 

11.487 

4  39  37.0 

7J.43 

22    9.4 

3 

15  24  12.78 

19.040 

17  27  24.5      51.56 '22  35.2  II 

4 

13    4  57.77 

11.508 

5    8    9.1 

71.94 

22  10.1 

4 

15  29  16.74 

19.090 

17  47  47.7 

50.38  j  22  36.4 

5 

13    9  34.22 

11.590 

5  36  36.3 

71.09 

22  10.7 

5 

15  34  21.90 

19.799 

18   7  42.4 

49.17    22  37.6 

1 

6 

13  14  11.21 

+11.554 

-  6    4  57.9 

-70.77 

22  11.4 

6 

15  39  28.24 

+19.7B0 

-1827    7.6 

-47.93 

22  38.8 

7 

13  18  48.80 

11.579 

6  33  13.0 

70.49 

22  12.0 

7 

16  44  35.78 

19.898 

18  46    2.7       46.68 

22  40  0 

8 

13  23  27.00 

11.606 

7    120.9 

70.17 

22  12.7 

8 

15  49  44.50 

19.868 

19    4  27.1       45.96 

22  41.2 

9 

13  28    5.86 

11.033 

7  29  20.8 

09.83   22  1 3.4 1 

9 

15  54  54.40 

19.937 

19  2219.9  1     44.03 

22  42.4 

10 

13  32  45.42 

11.063 

7  57  12.1 

09.45 

22  14.1 

10 

16   0    5.47 

19.985 

19  39  40.4       49.07 

22  43.7 

11 

13  37  25.71 

+U.004 

-  8  24  53.9 

-00.04 

22  14.8 

11 

16    517.70 

+13.083 

-19  56  28.0 

-41.98 

22  45.0 

IS 

13  42    6.76 

11.737 

8  52  25.4 

08.00 

22  15.6 

12 

16  10  31.07 

19.080 

20  12  42.0 

39.87 

22  46.3 

13 

13  46  48.61 

11.701 

9  19  45.9 

08.19 

22  16.3 

13 

16  15  45.56 

13.190 

20  28  21.6 

38.43 

22  47.6 

14 

13  5131.28 

11.790 

9  46  54.6 

67.01 

22  17.1 

14 

1621    1.15 

13.179 

20  43  26.3 

36.96 

22  48.9 

15 

13  56  14.82 

11.838 

10  13  50.8 

07.07 

22  17.9 

15 

16  26  17.82 

13.917 

20  57  55.3 

36.46 

22  50.2 

16 

14    0  59.25 

+11.870 

-10  40  33.5 

-00-49 

22  18.7 

16 

16  3135.54 

+13.900 

-21  1147.9 

-33.93 

22  51.6 

17 

14    5  44.60 

11.909 

11    7    2.1 

05.88 

22  19.5 

17 

16  36  54.27 

13.901 

2125    3.6 

99.38 

22  53.0 

18 

14  10  30.89 

11.949 

11  33  15.7 

05.94   22  20.4 

18 

16  42  13.97 

13.341 

2137  41.9 

90.80 

22  54.4 

19 

14  15  18.15 

11.990 

11  59  13.4 

04.50    22  21.3 

19 

16  47  34.63 

13.380 

2149  42.1'     99.90 

22  55.8 

20 

14  20   6.40 

19.099 

12  24  54.5 

03.86 

22  22.2 

20 

16  52  56.19 

19.417 

22    1    3.6 

97.58 

22  57.3 

21 

14  24  55.68 

+19.076 

-12  50  18.1 

-03.11 

22  23.1 

21 

16  58  18.62 

+19.459 

-221146.0 

-95.94 

22  58.7 

22 

14  29  45.99 

19.118 

13  15  23.5 

69.33 

22  24.0 

22 

17    3  41.87 

19.485 

22  21  48.8 

94JW 

23    0.2 

23 

14  34  37.37 

19.103 

13  40    9.8 

01.58 

22  24.9 

23 

17    9    5.89 

19.516 

22  31  11.3 

98.59 

23    1.6 

24 

14  39  29.82 

19.908 

14    4  36.2 

00.07 

22  25.9 

24 

17  14  30.63 

19.545 

22  39  53.2 

90.89 

23    3.1 

25 

14  44  23.37 

19.954 

14  28  41.8 

59.79 

22  26.8 

25 

17  19  56.04 

19.579 

22  47  54.0 

19.17 

23    4.6 

26 

14  49  18.02 

+19.301 

-14  52  25.8 

-68.88 

22  27.8 

26 

17  25  22.07 

+19.507 

-22  55  13.4 

-17.44 

23    6.1 

27 

14  54  13.80 

19.348 

15  15  47.6 

57.93 

22  28.8 

27 

17  30  48.66 

19.610 

23    151.0 

15.00 

23    7.6 

28 

14  59  10.71 

19.395 

15  38  46.3 

50.95 

22  29.8 

28 

17  36  15.76 

19.039 

23    7  46.5 

19.99 

23    9-1 

29 

15   4    8.78 

19.443 

16    121.0 

55.94 

22  30.8 

29 

17  4143.31 

13.057 

23  12  59.6 

19.15 

23  10.6 

30 

15   9    8.01 

19.499 

16  23  31.0 

54.89 

22  31.9 

30 

17  47  11.26 

13.079 

23  17  30.0 

10.97 

23  12.2 

31 

15  14    8.42 

+19.541 

-16  45  15.3 

^03.81 

22  33.0 

31 

17  52  39.54 

+13.086 

-23  21  17.4 

-8.58 

23  13.7 

32 

15  19  10.01 

+19.591 

-17    6  33.4 

-69.70 

22  34.1 

32 

17  58   8.10 

+19.095 

-23  24  21.8 

-0.78 

23  15.3 

Day  of  the  Month. 

2cL 

7th. 

12th. 

t7th. 

22d. 

27th. 

Day  of  the  Month. 

9d. 

th. 

12th. 

17tl 

L  22d.  9 

7th. 

S2d- 
5.3 

Semidiameter  .  .  . 
Uor.  Parallax    .  .  . 

^'.8 
6.0 

5:7 
5.9 

i\7 

5.9 

5:6 
5.8 

^'.5 
5.7 

^'.5 
5.6 

Semidiameter  .  . 
Hor.  Parallax   .  . 

^'.4 
5.6 

5.3 
5.5 

5.3 
5.5 

5.4 

1    l^ 
{    5.4 

5.4 

inationa  are  inoreaaing  and  aontl 
tAnv  and  aonth  deolinAtiona  inon 

1  declina- 
MMinic. 

aom  UEV  onoKvii 

MIUK. 
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GBEBlJrWlOH  MEAT^  TIME. 

JANUAKY. 

FEBEUAEY. 

1 

1 

Asceiision. 
Ifoon. 

Var.of 
RA. 
fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
FaBsage. 

1 

I 

Ascension. 

Var.of 
RA. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 
Ded. 
fori 

Hour. 

Meridian 
Pai«ige. 

Noon. 

Noon. 

Nwm. 

Noon. 

JToon. 

Now^ 

Noon, 

1 

h    m     B 
21  45  32.18 

8 

+7.679 

0     1     II 
-14  40  17.3 

+40.30 

h    m 
3    0.1 

1 

h    m     8 
23  16  21.28 

8 

+7.109 

-5  30'37!6 

+46.90 

h    m 
2  28.7 

2 

21  48  33.86 

/.fi61 

14  24    6.0      40.64 

2  59.2 

2 

23  19  11.77 

7.098 

5  1148.6 

47.06 

2  27.6 

3    2\  51  35.12 

7.544 

14    7  46.4  1     40.96 

2  58.3 

3 

23  22    2.01 

7.088 

4  62  57.6 

47.15 

2  26.5 

4    21  54  35.95 

7.586 

13  51  18.9      41.31 

2  57.4 

4 

23  24  52.00 

7.078 

4  34    5.0 

47.99 

2  25.4 

5    21  57  36.36 

7.508 

13  34  43.6      41.63 

1 

2  56.5 

5 

23  27  41.75 

7.068 

4  15  10.9 

47.98 

2  24.3 

6    22    0  36.34 

+7.400 

1 
-13  18    0.7  j  +41.94 

2  55.5 

6 

23  30  31.25 

+7.058 

-3  56  15.5 

+17.33 

2  23.2 

7 

22    3  35.89 

7.473 

13     1  10.51     49.94 

2  54.5 

7 

23  33  20.53 

7.049 

3  37  19.1 

47.37 

2  22.0 

8 

22    6  35.02 

7.455 

12  44  13.2      «1.53 

2  53.6 

8 

23  36    9.59 

7.040 

3  18  21.8 

47.40 

2  20.9 

9 

22    9  33.74 

7.437 

12  27    8.9      49.81 

2  52.6 

9 

23  38  58.43 

7.031 

2  59  23.8 

47.49 

2  19.7 

10 

22  12  32.04 

7.490 

12    9  57.9      43.09 

2  51.7 

10 

23  4147.06 

7.099 

2  40  25.3 

47.43 

2  18.6 

11 

22  15  29.92 

+7.403 

-1152  40.4    +43.36 

2  50.7 

11 

23  44  35.48 

+7.014 

-2  21  26.5 

+47.43 

2  17.5 

121  22  18  27.40 

7.886 

1135  16.7      43.69 

2  49.7 

12 

23  47  23.71 

7.006 

2   2  27.6 

47.43 

2  16.3 

13  1  22  21  24.47 

7.369 

11  17  46.9      43.87 

2  48.7 

13 

23  5011.76 

6.998 

1  43  28.7 

47.43 

2  15.2 

14    22  24  21.14 

7.353 

11     0  11.31     44.10 

2  47.7 

14 

23  52  59.64 

6.991 

124  30.1 

47.43 

2  14.0 

15    22  27  17.42 

7.337 

10  42  30.0      44.33 

2  46.7 

15 

23  55  47.35 

6.984 

1    5  32.0 

47.41 

2  12.9 

16    22  30  13.31 

+7.381 

-10  24  43.3    +44.55 

2  45.7 

16 

23  58  34.90 

+6.978 

-0  46  34.4 

+47.38 

2  11.8 

17  j  22  33    8.82 

7.305 

10    6  51.4       44.76 

2  44.7 

17 

0    122.31 

6.979 

0  87  37.5 

47.35 

2  10.6 

18  '  22  36    3.96 

7.990 

9  48  54.5      44.97 

2  43.7 

18 

0    4    9.58 

6.967 

-0    841.6 

47.31 

2    9.5 

19  1  22  38  58.73 

7.975 

9  30  52.7 

45.17 

2  42.6 

19 

0    6  56.73 

6.969 

+0  10  13.2 

47.96 

2    6.3 

20 !  22  41  53.14 

7.960 

9  12  46.3 

45.36 

2  41.6 

20 

0    9  43.76 

6.957 

0  29    6.7 

47.90 

2    7.2 

21    22  44  47.21 

+7.946 

-  8  54  35.4 

+45.54 

2  40.5 

21 

0  12  30.68 

+6.953 

+0  47  58.8 

+47.14 

2    6.1 

22    22  47  40.94 

7.939 

8  36  20.3 

45.71 

2  39.4 

22 

0  15  17.52 

6.949 

1    6  49.4 

47-07 

2    4.9 

23    22  50  34.33 

7.918 

8  18    1.1 

45.88 

2  38.4 

23 

0  18    4.26 

6.946 

1  25  38.1 

46.99 

2    3.7 

24;  22  53  27.41 

7.905 

7  59  38.0 

46.04 

2  37.3 

24 

0  20  50.92 

6.943 

1  44  25.0 

46.91 

2    2.6 

25,22  56  20.17 

7.199 

741  11.3 

46.19 

2  36.3 

25 

0  23  37.51 

6.940 

2    3    9.7 

46.89 

2    1.4 

26'  22  59  12.62 

+7.179 

-  72241.0 

+46.33 

2  .35.2 

26 

0  26  24.04 

+6.938 

+2  21  52.2 

+46.79 

2    0.2 

27    23    2    4.77 

7.167 

7    4    7.5 

46.46 

2  34.2 

27 

0  29  10.51 

6.936 

2  40  32.3 

46.69 

1  59.0 

28    23    4  56.63 

7.155 

6  45  30.9 

46.58 

2  33.1 

28 

0  31  56.93 

6.934 

2  59    9.8 

46.51 

1  57.8 

29  1  23    7  48.21 

7.143 

6  26  51.4 

46.70 

2  32.0 

29 

0  34  43.32 

6.939 

3  17  44.5 

46.39 

1  56.6 

30 ;  23  10  39.50 

7.131 

6    8    9.2 

46.81 

2  30.9 

30 

0  37  29.67 

6.931 

3  36  16.3      46.96 

1  55.5 

31    23  13  30.53 

+7.190 

-  5  49  24.5 

+46.90 

2  29.8 

31 

0  40  15.99 

+6.930 

+3  54  45.0  !  +46.13 

1  54.3 

32    23  16  21.28 

+7.109 

-  5  30  37.6 

+46.99 

2  28.7 

32 

0  43    2.29 

+6.999 

+4  13  10.4  I  +45.99 

1 

153.1 

Day  of  the  Month. 

l8t. 

6th. 

2.6 
4.5 

nth. 

2^5 
4.4 

16th.  2l8t.*i 

2:5  2;5 

4.4    4.3 

«th. 

8l8t. 

Day  of  the  Month. 

5th. 

10th. 

15th. 

90th. 

95th. 

Semidiameter  .  . 
Hor.  Parallax    .  . 

2:6 
4.5 

2:4 
4.3 

2.4 
4.2 

Semidiameter 

Hor.  Parallax 

.     2:4 
4.2 

2:4 
4.1 

1 

2:3 
4.1 

2.3 
4.1 

2:3 
4.0 

NOTE.— Th 

d  sign  +  Indioates  north  declinations; 

MARS,    1^89. 
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ORBBlJnVICH  MEAN  TIME. 

MAKCH. 

APRIL. 

5 
g 

1 

1 

Asconaiou. 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Deolination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Puaage. 

1 

'S 

1 

Ascension. 

Var.of 
RA. 
fori 
Hour. 

Apparent 
Deolination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

SToon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    ni     8 
0  34  43.32 

s 
+6.939 

0      /      // 
+  3  17  44.5 

+46.39 

h    m 
156.6 

1 

h    m     s 
2    0  55.96 

8 

+7.017 

+  12  16    7!3 

II 
+39.47 

h    m 
120.7 

2 

0  37  29.67 

6.931 

3  36  16.3 

46.96 

1  55.5 

2 

2    3  44.46 

7.094 

12  31  50.9 

39.15 

1  19.5 

3 

0  40  15.99 

6.930 

3  54  45.0 

46.13 

1  54.3 

3 

2    6  33.12 

7.030 

12  47  26.7 

38.83 

1  18.4 

4 

0  43   ;2.29 

6.929 

4  13  10.4 

45.99 

1  53.1 

4 

2    9  21.93 

7.037 

13    2  54.7 

38.50 

1  17.3 

5 

0  45  48.57 

6.998 

4  31  32.4 

45.84 

152.0 

5 

2  12  10.91 

7.044 

13  18  14.7 

38.16 

1  16.2 

6 

0  48  34.84 

+6.998 

+  4  49  50.8 

+45.68 

1  50.8 

6 

2  15    0.05 

+7.051 

+13  33  26.7 

+37.89 

1  15.1 

7 

051  21.10 

6.998 

5    8    5.3 

45.59 

1  49.7 

7 

2  17  49.36 

7.058 

13  48  30.4 

37.48 

1  13.9 

8 

0  54    7.36 

6.»8 

5  26  15.9 

45.35 

1  48.5 

8 

2  20  38.84 

7.065 

14    3  25.7 

37.13 

1  12.8 

9 

0  56  53.63 

6.996 

5  44  22.3 

45.17 

147.3 

9 

2  23  R8.48 

7.079 

14  18  12.5 

^.TJ 

1  11,7 

10 

0  59  39.92 

6.999 

6    2  24.4 

44.99 

146.1 

10 

2  26  18.30 

7.079 

14  32  50.7 

36.41 

1  10.6 

11 

1    2  26.22 

+6.930 

+  6  20  22  0 

+44.80 

144.9 

11 

2  29    8.29 

+7.087 

+14  47  20.2 

+36.04 

1    9.5 

12 

1    5  12.55 

6.931 

6  38  15  2 

44.61 

143.8 

12 

2  31  58.46 

7.094 

15    1  40.8 

35.67 

1    8.4 

13 

I    7  58.91 

6.933 

6  56    3.4 

44.41 

142.6 

13 

2  34  48.82 

7.109 

15  15  52.4 

35.99 

1    7.3 

14 

1  10  45.31 

6.935 

7  13  46.9 

44.90 

141.5 

14 

2  37  39.36 

7.110 

15  29  54.8 

34.91 

1    6.2 

15 

1  13  31.76 

6.957 

7  31  25.3 

43.99 

1  40.3 

15 

2  40  30.09 

7.118 

15  43  48.1 

34.53 

1    5.1 

16 

1  16  18.27 

+6.939 

+  7  48  58.4 

+43.77 

139.2 

16 

2  43  21.00 

+7.198 

+15  57  32.1 

+34.14 

1    4.0 

17 

1  19    4.84 

6.949 

8    6  26.2 

43.54 

1  38.0 

17 

2  46  12.11 

7.134 

16  11    6.6 

33.74 

1    2.9 

18 

1  21  51.48 

6.945 

8  23  48.4 

43.31 

1  36.8 

18 

2  49    3.42 

7.149 

16  24  31.6 

33.34 

1    1.8 

19 

1  24  38.20 

6.949 

841    5.1 

43.07 

1  35.7 

19 

2  51  54.94 

7.150 

16  37  47.0 

39.94 

1    0.7 

20 

1  27  25.01 

6.953 

8  58  15.9 

49.63 

1  34.5 

20 

2  54  46.66 

7.159 

16  50  52.7 

39.53 

0  59.6 

21 

130  11.91 

+6.957 

+  9  15  20.9 

+49.58 

133.4 

21 

2  57  38.58 

+7.167 

+17    3  48.6 

+39.19 

0  58.6 

22 

1  32  58.92 

6.961 

9  32  19.8 

49.33 

132.2 

22 

3    0  30.70 

7.176 

17  16  34.5 

31.70 

0  57.5 

23 

1  35  46.03 

6.966 

9  49  12.6 

49.07 

131.0 

23 

3    3  23.02 

7.185 

17  29  10.4 

31.98 

0  56.4 

24 

1  38  33.26 

6.97  L 

10    5  59.0 

41.80 

1  29.8 

24 

3    6  15.56 

7.194 

17  41  36.1 

30.86 

0  55.4 

25 

1  41  20.62 

6.976 

10  22  39.1 

41.53 

1  28.7 

25 

3    9    8.30 

7.909 

17  53  51.7 

30.43 

0  54.3 

26 

1  44    8.11 

+6.981 

+10  39  12.5 

+41.95 

1  27.5 

26 

3  12    1.25 

+7.910 

+18    5  56.9 

+99.99 

0  53.3 

27 

1  46  55.73 

6.967 

10  55  39.2 

40.97 

126.4 

27 

3  14  54.40 

7.919 

18  17  51.7 

99.56 

0  52.2 

28 

1  49  43.48 

6.993 

11  11  59.1 

40.68 

1  25.3 

28 

3  17  47.76 

7.998 

18  29  36.0 

99.12 

051.1 

29 

1  52  31.38 

6.999'      1128  12.0 

40.39 

1  24.1 

29 

3  20  41.32 

7.936 

18  41    9.7 

98.68 

0  50.0 

30 

1  55  19.42 

7.005       1144  17.7 

40.09 

1  23.0 

30 

3  23  35.07 

7.944 

18  52  32.6 

98.93 

0  49.0 

31 

158    7.61 

+7.011    +12    0  16.2 

+39.78 

121.8 

31 

3  26  29.01 

+7.959 

+19    3  44.7 

+47.78 

0  48.0 

32 

2    0  55.96 

+7.017,  +12  16    7.3 

+39.47 

120.7 

32 

3  29  23.15 

+7.960 

+  19  14  45.8 

+97.39 

0  46.9 

D 

ay  of  the  Month. 

2d. 

7th. 

12th. 

17th. 

2- 

1 

2d. 

3.8 

27th. 

D 

ny  of  the  Month. 

1st. 

6th. 

nth. 

16th. 

21st. 

20th. 

He 

midiameter    .  . 
»r.  Parallax    .  . 

2/. 
4.1 

)     2.2 

)     3.9 

2:2 
3.9 

«i:2 

3.8 

2.2 
3.8 

Semidiaineter   .  .      2.1 
Hor.  Parallax    .  .      3.7 

2.1 
3.7 

2.1 
3.7 

3.7 

si;i 

3.6 

2.1 
3.6 

Th 

i 

e  sign  +  prefixed  to  the  hourly  change  of  deolina 
,lons  Are  deoreasing.    The  sign  ~  indicates  that 

tion  indioates 
north  deolinat 

that  north  declinations  are  increasing  and  soutl 

idedina- 
Mwing. 
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MARS,    1889. 


GREENWICH  MEAN  TIMB. 

HAT. 

JUKE. 

4 
1 

Asoension. 

Var.of 
B.A. 
fori 
Hour. 

DtXSToV 

Var.of 
Decl. 
fori 
Hoar. 

Moridian 
PMsage. 

1 

Aeceosion. 

Var.of 
&A. 
fori 
Hour. 

DeSSation. 

Var.of 
I>ecl. 
fori 
Honr. 

Iferidiaii 
Piwga. 

Nwm. 

Noon. 

Noon, 

Nowi. 

Noon, 

Nowi. 

Noon. 

Noon. 

1 

h    m     ■ 
3  26  29.01 

.'^ 

O         1         II 

+19    3  44.7 

+97.78 

b    in 
0  48.0 

1 

h    m     a 
4  57  36.33 

8 

+7.413 

0     1     II 
+23  14  28.7 

II 
+19JW 

h    m 
016.9 

3 

3  29  23.15 

7.960 

19  14  45.8 

97.39 

0  46.9 

2 

5    0  34.26 

7.415 

23  19  17.4 

11.76 

0  15.9 

3 

3  32  17.47 

7.968 

19  25  36.0 

96.86 

0  45.9 

3 

5    3  32.20 

7.416 

23  23  53.4 

11.93 

014.9 

4 

3  3511.98 

7.975 

19  36  15.0 

96.90 

0  44.9 

4 

5   6  30.16 

7.416 

23  28  16.7 

10.70 

0  13.9 

5 

3  38   6.66 

7.969 

19  46  42.9 

95.09 

0  43.9 

5 

5    9  28.11 

7.415 

23  32  27.2 

10.17 

0  13.0 

6 

3  41    1.51 

+7.9S0 

+19  66  59.5 

+95.45 

0  42.9 

6 

5  12  26.04 

+7.414 

+23  36  25.0 

+  0.64 

0  12.0 

7 

3  43  56.54 

7.996 

20    7    4.6 

94.97 

0  41.8 

7 

5  15  23.96 

7.413 

23  40  10.0 

0.10 

0  11.1 

8 

3  46  51.73 

7.903 

20  16  58.3 

94.49 

0  40.8 

8 

5  18  21.86 

7.419 

23  43  42.2 

8.57 

0  10.1 

9 

3  49  47.09 

7.310 

20  26  40.4 

94.01 

0  39.8 

9 

5  21  19.71 

7.410 

23  47    1.6 

8.04 

0    9.2 

10 

3  52  42.60 

7.317 

20  36  11.0 

93.53 

0  38.8 

10 

5  24  17.52 

7.408 

23  50   8.3 

7.51 

0   8.2 

11 

3  55  38.27 

+7.393 

+20  45  29.8 

+93.04 

0  37.8 

11 

5  27  15.29 

+7.406 

+23  53    2.2 

+  6.08 

0    7.3 

\2 

3  58  34.09 

7.990 

20  54  36.9 

99.65 

0  36.8 

12 

5  30  13.00 

7.403 

23  55  43.3 

6.45 

0    6.3 

13 

4    1  30.07 

7.335 

21    3  32.2 

99.06 

0  35.8 

13 

5  33  10.65 

7.400 

23  58  11.7 

5.09 

0   6.3 

14 

4    4  26.19 

7.341 

21  12  15.6 

91.56 

0  34.8 

14 

6  36   8.22 

7.307 

24    0  27.4 

5.30 

0    4.3 

16 

4    7  22.45 

7.347 

21  20  47.1 

91.06 

0  33.8 

15 

5  39    5.72 

7.304 

24    2  30.3 

4.86 

0    3.3 

16 

4  10  18.85 

+7.353 

+2129    6.6 

+90.56 

0  32.8 

16 

5  42    3.13 

+7.900 

+24    4  20.5 

+  4.83 

0    2.3 

17 

4  13  15.38 

7.358 

21  37  14.0 

90.06 

0  31.8 

17 

5  45   0.45 

7.986 

24    5  58.1 

3.80 

0    1.3 

18 

4  16  12.05 

7.364 

2145    9.3 

19.55 

0  30.8 

18 

5  47  57.68 

7.389 

24    7  23.0 

3.97 

\  0   o.s 

(  »  M.S 

19 

4  19    8.86 

7.360 

21  52  52.5 

10.05 

0  29.8 

19 

5  50  54.80 

7.378 

24    8  35.3 

9.74 

23  58.3 

20 

4  22    5.79 

7.374 

22    0  23.5 

18.54 

0  28.8 

20 

5  53  51.80 

7JJ73 

24    9  34.9 

9.99 

23  57.3 

21 

4  25    2.83 

+7.379 

+22    7  42.3 

+18.03 

0  27.8 

21 

5  56  48.68 

+7.368 

+24  10  21.9 

+  1.70 

23  56.3 

22 

4  27  59.99 

7.384 

22  14  48.8 

17.59 

0  26.8 

22 

5  59  45.43 

7.309 

24  10  56.4 

1.18 

23  55.3 

23 

4  30  57.26 

7.388 

22  21  42.9 

17.00 

0  25.8 

23 

6   2  42.04 

7.356 

24  11  18.4 

0.66 

23  54.3 

24 

4  33  54.62 

7.309 

22  28  24.7 

16.48 

0  24.8 

24 

6    5  38.50 

7.350 

24  1127.9 

+  0.14 

23  53.3 

25 

4  36  52.08 

7.396 

22  34  54.1 

15.06 

0  23.8 

25 

6    8  34.80 

7.343 

24  1125.0 

-0.88 

23  52.3 

26 

4  39  49.64 

+7.400 

+22  41  11.0 

+15.44 

0  22.8 

26 

61130.94 

+7.336 

+24  1 1    9.6 

-0.00 

23  51.3 

27 

4  42  47.27 

7.403 

22  47  15.4 

14.09 

0  21.8 

27 

6  14  26.90 

7.398 

24  10  41.9 

1.49 

23  50.3 

28 

4  45  44.98 

7.406 

22  53    7.3 

14.40 

0  20.8 

28 

617  22.67 

7.390 

24  10    1.8 

1.04 

23  49.3 

29 

4  48  42.75 

7.408 

22  58  46.6 

13.88 

0  19.8 

29 

6  20  18.24 

7.311 

24    9    9.4 

9.45 

23  48.3 

30 

4  51  40.57 

7.410 

23   4  13.2 

13.35 

0  18.8 

30 

6  23  13.60 

7.309 

24    8    4.8 

9.96 

23  47.3 

31 

4  54  38.43 

+7.419 

+23    9  27.3 

+19.89 

0  17.9 

31 

6  26    8.74 

+7iS3 

+24    6  47.9 

-3.46 

23  46.3 

32 

4  57  36.33 

+7.413 

+23  14  28.7 

+19.99 

0  16.9 

32 

6  29   3.65 

+7.983 

+24    519.0 

-8.06 

23  45.2 

Dayof  the  Month. 

l8t 

0th. 

nth. 

16tl 

1.  2l8t.9 

6th. 

Slat. 

Dayof  the  Month. 

5th 

10th. 

15th. 

20th. 

86th. 

90th. 

Semidiameter   .  . 
Hor.  Parallax    .  . 

2.0 
3.6 

2.0 
3.6 

^;o 

3.5 

3.! 

)  s^;o 

\    3.5 

ji:o 

3.5 

2:0 
3.5 

Sei 
Ho 

nidiameter    .  . 
r.  Parallax    .  . 

£0 
3.4 

3.4 

3.4 

£0 
3.4 

3.4 

£0 
3.4 

MARS,    1889. 
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OBEE^IWIOH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

"S 
1 

Aaoenaion. 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
DeolUiation. 

Var.of 
Bed. 
fori 

Hoar. 

Meridian 
Paasage. 

t 

Argent 
Asoeoeion. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Beolbiation. 

Var.of 
Bed. 
fori 

Hoar. 

Meridian 
Parage. 

Noon. 

Ifoon. 

Noon. 

Noon, 

Nwm. 

ifoon. 

Noon, 

Noon. 

1 

h    m     8 
6  26    8.74 

8 

+7.993 

o      1       n 

+24    6  47.9 

-8.46 

h    m 
23  46.3 

1 

h    m     8 
7  54  13.45 

8 

+6.878 

+2r52  26!4 

-17.67 

h    m 
23  11.9 

2 

6  29    3.65 

7.883 

24    ^19.0 

3.96 

23  45.2 

2 

7  56  58.32 

6.861 

21  45  17.4 

18.07 

23  10.7 

3 

6  31  58.33 

7.«7D 

24    3  37.9 

4.46 

23  44.2 

3 

7  59  42.79 

6.844 

21  37  59.0 

18.47 

23    9.5 

4 

6  34  52.76 

7.963 

24    144.8 

4.96 

23  43.1 

4 

8    2  26.85 

6.897 

2130  31.1 

18.86 

23    8.3 

5 

6  37  46.94 

7.9S0 

23  59  39.8 

5.46 

23  42.1 

5 

8    5  10.51 

6.810 

21  22  53.9 

10.94 

23    7.1 

6 

6  40  40.85 

+7.941 

+23  57  22,8 

-5.95 

2341.1 

6 

8    7  53.75 

+«.7«3 

+21  15    7.5 

-19.69 

23    5.9 

7 

6  43  34.50 

7.930 

23  54  54.0 

6.44 

23  40.0 

7 

8  10  36.58 

6.776 

21    7  11.9 

90.00 

2:j  4.7 

8 

6  46  27.88 

7.919 

23  52  13.4 

6.93 

23  39.0 

8 

8  13  19.00 

6.759 

20  59    7.4 

90.37 

23    3.4 

9 

6  49  20.98 

7.907 

23  49  21.1 

7.49 

23  37.9 

9 

8  16    1.02 

6.749 

20  50  54.0 

90.74 

23    2.1 

10 

6  52  13.79 

7.195 

23  46  17.2 

7.90 

23  36.9 

10 

8  18  42.62 

6.795 

20  42  31.7 

91.11 

23    0.9 

11 

6  55   6.31 

+7.183 

•^23  43    1.7 

-8.38 

23  35.8 

11 

8  21  23.82 

+6.708 

+20  34    0.8 

HK1.47 

22  59.6 

12 

6  57  58.53 

7.170 

23  39  34.7 

8.86 

23  34.7 

12 

8  24    4.61 

6.691 

20  25  21.3 

91.83 

22  58.4 

13 

7    0  50.45 

7.167 

23  35  56.3 

9.34 

23  33.6 

13 

8  26  44.99 

6.674 

20  16  33.3 

98.18 

22  57.1 

14 

7    3  42.06 

7.144 

23  32    6.6 

9.81 

23  32.5 

14 

8  29  24.97 

6.657 

20    7  36.9 

99.59 

22  55.8 

15 

7    6  33.37 

7.131 

23  28   5.5 

10.96 

23  31.4 

15 

8  32    4.54 

6.640 

19  58  32.1 

98.86 

22  54.5 

16 

7   9  24.37 

+7.118 

+23  23  53.3 

-10.74 

23  30.3 

16 

8  34  43.71 

+«.e»4 

+19  49  19.2 

-93.90 

22  53.2 

17 

7  12  15.05 

7.105 

23  19  30.0 

11.90 

23  29.2 

17 

8  37  22.47 

6.607 

19  39  58.3 

93.54 

22  51.9 

18 

715   5.40 

7.001 

23  14  55.7 

11.66 

23  28.1 

18 

8  40    0.82 

6.500 

19  30  29.3 

93.87 

22  50.6 

19 

7  17  55.43 

7.077 

23  10  10.4 

19.11 

23  27.0 

19 

8  42  38.77 

6.573 

19  20  52.5 

94.90 

22  49.3 

80 

7  20  45.12 

7.063 

23    5  14.3 

19.56 

23  25.9 

20 

8  45  16.32 

6.556 

19  11    7.9 

94.59 

22  48.0 

21 

7  23  34.47 

+7.049 

+23    0    7.4 

-13.01 

23  24.8 

21 

8  47  53.46 

+6.539 

+  19    1  15.7 

-94.83 

22  46.7 

22 

7  26  23.48 

7.035 

22  54  49.8 

13.45 

23  23.6 

22 

8  50  30.19 

6.583 

18  51  16.0 

95.14 

22  45.4 

23 

7  29  12.14 

7.090 

22  49  21.6 

13.80 

23  22.5 

23 

8  53    6.51 

6.505 

18  41    8.8 

95.45 

22  44.0 

24 

7  32    0.44 

7.005 

22  43  42.9 

14.33 

23  21.3 

24 

8  55  42.44 

6.488 

18  30  54.3 

95.75 

22  42.6 

25 

7  34  48.39 

6.090 

22  37  53.8 

14.76 

23  20.2 

25 

8  58  17.95 

6.471 

18  20  32.6 

96.05 

22  41.3 

26 

7  37  35.97 

+6.975 

+22  31  54.3 

-15.19 

23  19.0 

26 

9    0  53.05 

+«.454 

+18  10    3.9 

-96.35 

22  39.9 

27 

7  40  23.18 

6.959 

22  25  44.7 

15.61 

23  17.9 

27 

9    3  27.74 

6.437 

17  59  28.2 

96.64 

22  38.6 

28 

7  43  10.01 

6.943 

22  19  24.9 

16.03 

23  16.7 

28 

9    6    2.02 

6.490 

17  48  45.6 

96.99 

22  37.2 

29 

7  45  56.46 

6.987 

22  12  55.1 

16.45 

23  15.5 

29 

9    8  35.90 

6.403 

17  37  56.2 

97.90 

22  35.8 

30 

7  48  42.52 

6.911 

22   6  15.3 

16.86 

i23  14.3 

30 

9  11    9.37 

6.386 

17  27    0.2 

97.47 

22  34.4 

31 

7  5128.18 

+«.894 

+21  59  25.7 

-17.97 

23  13.1 

31 

9  13  42.44 

+6.360 

+17  15  57.7 

-«7.73 

22  33.0 

32 

7  54  13.45 

+6.878 

+2152  26.4 

-17.67 

23  11.9 

32 

9  16  15.10 

+6.3S9 

+17   4  48.9 

-97.99 

22  31.6 

Bay  of  the  Month. 

ftth 

.  10th. 

Iftth. 

20th. 

2Bth. 

80th. 

Bay  of  the  Month. 

4th. 

9th. 

14th. 

19th. 

24th. 

29th. 

Semidiameter    .  . 
Hor.  Parallax    .  . 

i'x 

3A 

)     2:0 
1      3.4 

2:0 
3.4 

ji:o 
3.4 

3.4 

5i:o 

3.4 

Se 
Ho 

oiidiameter   .  . 
r.  Parallax    .  . 

3.4 

1     2.0 
I     3.4 

iS:o 
3.4 

3.5 

2.0 
3.5 

5i:o 

3.5 

The  dgn  -f  prefixed  to  the  hourly  change  of  deoUnation  indicates 

iona  are  decieasing  and  south  declinations  increasing. 
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GBEBNWIOH  MBAK  TIME. 

SEFTEHBEB. 

OCTOBER. 

1 

1 

Ascension. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
Declbiation. 

Var.of 
Deel. 
fori 
Hour. 

Meridian 
Paaiage. 

ffigS? 

Var.of 
R.A. 
fori 
Hoar. 

Var.of 
Deel. 
fori 
Hoar. 

Meridian 

Pa«e«e. 

JVbon. 

Noon. 

Noon, 

IToon. 

Noon, 

Noon. 

Noon. 

Noim. 

h    ni     8 
9  16  15.10 

8 

•f6.3S9 

417    448!9 

-97.'99 

h    m 
22  31.6 

1 

h    m    8 
10  29  44.25 

8 

46.916 

0     1     If 
410  49  29.5 

h    m 
21  46.7 

2 

9  18  47.36 

6.335 

16  53  33.7 

96.85 

22  30.2 

2 

10  32    6.08 

5.904 

10  35  54.6 

34.09 

21  45.1 

3 

9  21  19.20 

6.318 

16  42  12.4 

86.51 

22  28.8 

3 

10  34  27.62 

5.809 

10  22  16.8 

34.14;  21  43.5  II 

4 

9  2:^  50.66 

6.308 

16  30  45.0 

86.76 

22  27.4 

4 

10  36  48.87 

5.880 

10    8  36.0 

34.96 

2141.9 

5 

9  26  21.72 

6.966 

16  19  11.6 

99.01 

22  25.9 

5 

10  39    9.84 

5.868 

9  54  52.4 

34.37 

21  40.3 

6 

9  28  52.39 

46.870 

416    7  32.3 

-89.85 

22  24.5 

6 

10  41  30.52 

46.856 

4  9  41    6.1 

-34.48 

2138.7 

7 

9  31  22.69 

6.854 

15  55  47.3 

89.49 

22  23.0 

7 

10  43  50.93 

5.845 

9  27  17.2 

34.50 

21  37.1 

8 

9  33  52.60 

6.839 

15  43  56.7 

89.78 

2221.5 

8 

10  46  11.08 

5.834 

9  13  25.8 

34.70 

21  35.5 

9 

9  36  22.13 

6.aS3 

15  32    0.5 

89.95 

22  20.1 

9 

10  48  30.96 

5.893 

8  59  31.8 

34.80 

21  33.9 

10 

9  38  51.29 

6.807 

15  19  58.8 

30.18 

22  18.6 

10 

10  50  50.59 

5.813 

8  45  35.6 

34.89 

21  32.3 

n 

9  41  20.09 

46.109 

415    7  51.8 

-30.40 

22  17.2 

11 

10  53    9.98 

45.803 

4  8  3137.0 

-34.98 

21  30.7 

12 

9  43  48.52 

6.177 

14  55  39.6 

30.69 

22  15.7 

12 

10  55  29.12 

5.793 

8  17  36.3 

35.07 

2129.0 

13 

9  46  16.60 

6.168 

14  43  22.2 

30.83 

22  14.3 

13 

10  57  48.02 

5.783 

8    3  33.5 

35.15 

21  27.4 

14 

9  48  44.32 

6.146 

14  30  59.7 

31.04 

22  12.8 

14 

11    0   6.68 

5.773 

7  49  28.8 

35.83 

2125.8 

15 

9  51  11.69 

6.133 

14  18  32.3 

31.94 

22  11.3 

15 

U    225.11 

5.763 

7  35  22.1 

35.31 

2124.1 

16 

9  53  38.72 

46.119 

414    6    0.1 

-31.44 

22   9.8 

16 

11    4  43.32 

45.754 

4  7  91  13.6 

-35.38 

21  22.5 

17 

9  56    5.40 

6.105 

13  53  23.1 

31.64 

22    8.3 

17 

11    7    1.31 

5.745 

7    7    3-5 

35.45 

21  20.8 

18 

9  58  31.75 

6.090 

13  40  41.5 

31.83 

22    6.8 

18 

11    9  19.07 

5.736 

6  52  51.7 

35.58 

21  19.2 

19 

10    0  57.75 

6.076 

13  27  55.4 

38.01 

22    5.3 

19 

11  1136.62 

5.797 

6  38  38.5 

35.58 

21  17.6 

2() 

10    3  23.42 

6.069 

13  15    4.8 

38.19 

22    3.8 

20 

11  13  53.95 

5.718 

6  24  23.8 

35.64 

21  15.9 

21 

10    5  48.75 

+6.048 

413    2  10.0 

-33.37 

22   2.3 

21 

11  16  11.08 

45.709 

4  6  10    7.9 

-35.69 

21  14.3 

22 

10    8  13.75 

6.034 

12  49  10.9 

38.54 

22    0.7 

22 

11  18  27.99 

5.700 

5  55  50.8 

35.74 

21  12.6 

23 

10  10  38.42 

6.091 

12  36    7.8 

38.71 

21  59.2 

23 

1 1  20  44.70 

5.691 

5  4132.6 

35.78 

21  11.0 

24 

10  13    2.77 

6.007 

12  23    0.8 

38.67 

21  57.7 

24 

1123    1.20 

5.683 

5  27  13.5 

35.89;  21     9.3 

25 

10  15  26.79 

5.994 

12    9  49.8 

33.03 

2156.1 

25 

n  25  17.50 

5.675 

6  12  53.4 

35.85  I  21     7.6 

26 

10  17  50.49 

45.981 

411  56  35.2 

-33.19 

21  54.6 

26 

1127  33.59 

45.666 

4  4  58  32.6 

-35.88121    5.9 

27 

10  20  13.87 

5.967 

11  43  16.9 

33.34 

21  53.0 

27 

1129  49.49 

5.658 

4  44  11.2 

35.90!  21     4.2 

28 

10  22  36.93 

5.954 

1 1  29  55.0 

33.48 

21  51.5 

28 

1132    5.20 

5.650 

4  29  49.2 

35.99   21    2.6 

29    10  24  59.68 

5.941 

11  16  29.8 

33.69 

21  49.9 

29 

U  34  20.72 

5.649 

4  15  26.8 

35.94    21     0.9 

30 

10  27  22.12 

5.998 

11    3    1.2 

33.76 

21  48.3 

30 

11  36  36.05 

5.635 

4    1    4.1 

35.95  •  20  59.2 

31 

10  29  44.25 

45.916 

410  49  29.5 

-33.89 

21  46.7 

31 

113851.20 

45.698 

4  3  46  41.0 

-35.96    20  57.5 

32 

10  32    6.08 

45.904 

410  35  54.6 

-34.09 

21  45.1 

32 

1141    6.18 

45.691 

4  3  32  17.8 

-35.97  i  20  55.8 

1 

Day  of  the  Mont 

Semidiameter 
Hor.  Parallax 

h. 

Sd. 
3.£ 

8th. 
>      3.5 

ISth. 
3.6 

18th. 
3.6 

2Sd. 

asth. 

Di 

fty  of  the  Mont 

h. 

Id. 

8th. 

18th. 

18th. 

2Sd. 

88th. 

Si'l 
3.7 

2.1 
3.7 

Sei 
Ho 

nidiameter 
r.  Parallax 

3.7 

2.1 
'      3.8 

3.8 

3.8 

2/2 
3.9 

£3 
3.9 

Nt 

3TB.~The  al^  4  indioatea north  declinations; 

the  siicn  —  in< 

MARS,    1889. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


Apparent 

Kight 
Asoension. 


Ifoon. 


Var.of 
R.A. 
fori 
Hoar. 


No<m. 


b  m  8 
11  41  6.18 
11  43  20.98 
1 1  45  35.62 
II  47  50.10 
11  50  4.42 

11  52  18.59 
11  54  32.62 
11  56  46.51 

11  59    0.27 

12  1  13.89 

12  3  27.39 
12  5  40.77 
12  7  54.02 
12  10  7.16 
12  12  20.18 

12  14  33.08 
12  16  45.87 
12  18  58.55 
12  21  11.12 
12  23  23.58 

12  25  35.93 
12  27  48.16 
12  30  0.29 
12  32  12.31 
12  34  24.22 

12  36  36.02 
12  38  47.72 
12  40  59.32 
12  43  10.82 
12  45  22.22 

12  47  33.53 
12  49  44.75 


+5.091 
5.614 
5.e07 
5.600 
5.593 

+5.587 
5.581 
5.575 
5.570 
5.565 

+5.560 
5.555 
5.550 
5.545 
5.540 

+5.535 
5J»0 
5.596 
5.591 
5.516 

+5.513 
5.507 
5.509 
5.408 
5.483 

+5.489 
5.486 
5.481 
5.477 
5.473 

+5.469 
+5.465 


Apparent 
Declination. 


Noon. 


+3  32  17.8 
3  17  54.5 
3  331.1 
2  49  7.9 
2  34  44.8 

+2  20  21.9 
2  5  59.4 
1  51  37.3 
1  37  15.6 
1  22  54.5 

+1  8  34.0 
0  54  14.2 
0  39  55.3 
0  25  37.3 

+0  1120.3 

-0  2  55.6 
0  17  10.3 
0  31  23.7 
0  45  35.7 

0  59  46.2 

-I  13  55.1 
128    2.3 

1  42    7.7 

1  56  11.2 

2  10  12.6 

-2  24  12.0 
2  38    9.2 

2  52    4.2 

3  5  56.8 
3  19  47.0 

-3  33  34.7 
-3  47  19.8 


Var.of 
Deol. 
fori 
Hoar. 


Noon, 


-35.97 
35.97 


Meridian 
Passage, 


h     m 
20  55.8 
20  54.1 


35.97 '  20  52.4 
35.97 '  20  50.7 
35.96  I  20  49.0 


-35.95  I  20  47.3 
35.93  20  45.6 
35.91  I  20  43.9 
35.89  I  20  42.2 
35.87  I  20  40.5 


-35.84 
35.61 
35.77 
85.73 
35.69 

-35.64 
35.59 
35.53 
35.47 
35.40 

-35.33 
35.96 
35.19 
35.11 
35.09 

-34.93 
34.84 
34.74 
34.64 
34.54 

-34.43 
-^.39 


20  38.7 
20  37.0 
20  35.3 
20  33.6 
20  31.9 

20  30.1 
20  28.4 
20  26.6 
20  24.9 
20  23.1 

20  21.4 
20  19.7 
20  17.9 
20  16.2 
20  14.4 

20  12.7 
20  11.0 
20  9.2 
20  7.5 
20  5.7 

20  4.0 
20  2.2 


Day  of  the  Month. 


Semidiameter  .  . 
Uor.  Parallax   .  . 


2d. 

7th. 

19th. 

I7th. 

29d. 
2:5 

l2 

2/3 

2:4 

iA 

4.0 

4.1 

4.2 

4.2 

4.3 

27th. 


2.5 
4.4 


DECEMBER. 


Apparent 

Right 
Ascension. 

Var.of 
RA. 
fori 
Hour. 

Noon. 

Noon. 

h    m     8 

.9 

12  47  33.53 

+5.469 

12  4944.75 

5.465 

12  51  55.88 

5.469 

12  54    6.92 

5.458 

12  56  17.89 

5.455 

12  58  28.78 

+5.459 

13    0  39.59 

5.449 

13    2  50.32 

5.446 

13    5    0.98 

5.443 

13    711.57 

5.440 

13    9  22.09 

+5.437 

13  11  32.54 

5.434 

13  13  42.91 

5.431 

13  15  53.21 

5.498 

13  18    3.43 

5.494 

13  20  13.57 

+5.491 

13  22  23.63 

5.418 

13  24  33.60 

5.414 

13  26  43.49 

5.410 

13  28  53.28 

5.406 

13  31    2.98 

+5.409 

13  33  12.57 

5.398 

13  35  22.06 

5.394 

13  37  31.45 

5.389 

13  39  40.73 

5.385 

13  41  49.90 

+5.380 

13  43  58.96 

5.375 

13  46    7.90 

5.371 

13  48  16.73 

5.366 

13  50  25.44 

5.361 

13  52  34.04 

+5.356 

13  54  42.52 

+5.351 

Apparent 
Deolination. 


Noon. 


-  3  33  34.7 

3  47  19.8 

4  I  2.3 
4  14  42.0 
4  28  19.0 

-4  41  53.1 

4  55  24.2 

5  8  52.4 
5  22  17.5 

5  35  39.4 

-  5  48  58.2 

6  2  13.6 
6  15  25.6 
6  28  34.2 

6  4139.2 

-  6  54  40.5 

7  7  38.2 
7  20  31.9 
7  33  21.7 

7  46    7.5 

-  7  58  49.2 

8  1 1  26.7 
8  23  59.9 
8  36  28.7 

8  48  53.1 

-  9    1  13.0 

9  13  28.3 
9  25  39.0 
9  37  44.9 
9  49  46.1 

-10    1  42.4 
-10  13  33.9 


Var.  of  I 
Decl. 
fori 
Hour. 


I 


-I 


Meridian 
Passage. 


Noon,  I 


-34.43 
34.39 
34.91 
34.10 
33.98 

-33.86 
33.74 
33.61 
33.48 
33.35 

-33.91 
33.07 


I 


39.78 
39.63 

-39.48 
39.39 
39.16 
31.99 
31.89 

-31.65 
31.47 
31.99 
31.11 
30.99 

-30.73 
30.54 
30.35 
30.15 
99.95 

-99.76 
-99.54 


h  ID 
20  4.0 
20  2.2 
20  0.5 
19  58.7 
19  57.0 

19  55.2 
19  53.4 
19  51.7 
19  49.9 
19  48.2 

19  46.4 
19  44.7 
19  42.9 
19  41.1 
19  39.3 

19  37,5 
19  35.8 
19  34.0 
19  32.2 
19  30.4 

19  28.6 
19  26.9 
19  25.1 
19  23.3 
19  21.5 

19  19.7 
19  17.9 
19  16.1 
19  14.3 
19  12.5 

19  10.7 
19    8.9 


Day  of  the  Month. 


Semidiameter  . 
Hot.  Parallax   . 


2d. 

7th. 

12th. 

nth. 

22d. 

27tk. 

2.6 
4.5 

4.6 

2.7 
4.7 

2:8 

4.8 

2:8 
5.0 

2:9 
5.1 

32d. 
5.2 


The  sign + prefixed  to  the  hourly  change  of  declination  indicates  that  north  decIinationB  are  increasing  and  south  deolina- 
tloDB  are  decreasing.    The  ai^ — indicatea  that  north  declinationa  are  deoreaaing  and  south  declinations  increasing. 


236 


JUPITER,    1889. 


OBEEFWIOH  MEAN  TIME. 

JANUABT. 

FEBBUAST. 

4 
1 

1 

ABoenston. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
DeoIUiation. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
Fa«.g«. 

1 

1 

Aaoendon. 

Var.of 
B.A. 
fori 

Hoar. 

DeSSuHtton. 

Yar.ef 
DeeL 
fiirl 

Hoor. 

Meridian 
Pa«aca. 

Ifoiyitt 

Nam,. 

Noon. 

Noon. 

Noon. 

JTOOA. 

i^OPfft. 

Noon. 

1 

b    m    ■ 
17  28    4.00 

8 

49.397 

O        /        // 

-22  52   2.2 

-9.01 

h    m 
22  40.0 

1 

h    m    a 
17  6616.12 

a 
49.107 

o 

-23 

/      n 

6   0.0 

1* 
-0.39 

h    m 
21    6.0 

2 

17  29    1.47 

9.393 

22  52  49.7 

1.05 

22  37.0 

2 

17  67    6.53 

9.003 

23 

6   7.4 

OJM 

21    2.9 

3 

17  29  58.81 

9.386 

22  53  35.7 

1.89 

22  34.0 

3 

17  57  56.59 

9.079 

23 

6  13.6 

0.93 

20  59.8 

4 

17  30  56.02 

9.380 

22  54  20.3 

1.83 

22  31.0 

4 

17  58  46.30 

9.064 

23 

6  18.9 

0.19 

20  66.7 

5 

17  31  53.08 

9.374 

22  56   3.4 

1.77 

22  28.0 

5 

17  69  35.66 

9.049 

23 

6  23.1 

0.15 

20  53.6 

6 

17  32  49.99 

49.3fl8 

-22  56  45.2 

-1.71 

22  25.0 

6 

18   0  24.65 

49.034 

-23 

6  26.3 

-0.11 

20  50.5 

7 

17  33  46.74 

9.361 

22  66  25.4 

1.65 

22  22.0 

7 

18    1  13.28 

9.018 

23 

6  28.6 

0.07 

20  47.3 

8 

17  34  43.33 

9.354 

22  57    4.3 

1.50 

22  19.0 

8 

18   2    1.62 

9.009 

23 

6  29.9 

-0.04 

20  44.2 

9 

17  35  39.75 

9.347 

22  57  41.8 

1.53 

22  16.0 

9 

18   2  49.38 

1.966 

23 

6  30.3 

0.00 

2041.1 

10 

17  36  36.00 

9.340 

22  68  17.8 

1.47 

2213.0 

10 

18   3  36.86 

1.970 

23 

6  29.9 

+0.04 

20  37.9 

n 

17  37  32.06 

49.339 

-22  68  52.6 

-1.41 

2210.0 

11 

18   4  23.93 

41.953 

-23 

6285 

40.07 

20  34.7 

\% 

17  38  27.93 

9.394 

22  69  25.8 

1.36 

28   7.0 

12 

18   6  10.60 

1.936 

23 

6  26.2 

0.11 

20  31.6 

13 

17  39  23.61 

9.316 

22  59  57.7 

1.30 

22   4.0 

13 

18    5  56.87 

1.019 

23 

6  23.1 

0.15 

20  28.4 

14 

17  40  19.09 

9.306 

23    0  28.2 

1.94 

22    1.0 

14 

18   6  42.71 

1.902 

23 

6  19.3 

0.18 

20  25.2 

16 

17  41  14.37 

9.999 

23    0  67.4 

1.19 

2158.0 

15 

18    7  28.14 

1.884 

23 

6  14.7 

0.9] 

20  22.0 

16 

17  42    9.43 

49.990 

-23    125.2 

-1.13 

21  55.0 

16 

18    813.14 

+1.866 

-23 

6    9.3 

40,94 

20  18.8 

17 

17  43    4.27 

9.981 

23    161.7 

1.07 

21  51.9 

17 

18   8  67.70 

1.847 

23 

6   3.2 

0.97 

20  15.6 

18 

17  43  58.88 

9.971 

23    210.9 

1.09 

21  48.9 

18 

18   9  41.81 

1.899 

23 

6  56.4 

0.30 

20  12.4 

19 

17  44  63.27 

9JM1 

23   2  40.8 

0.96 

21  45.9 

19 

18  10  25.48 

1.810 

23 

5  48.9 

0.33 

20    9.2 

20 

17  45  47.42 

9.951 

23    3    3.4 

0.91 

21  42.8 

20 

1811    8.69 

1.791 

23 

5  40.8 

0.35 

20    6.0 

21 

17  46  41.32 

49.941 

-23    3  24.8 

-0.86 

21  39.8 

21 

18  1161.44 

+1.771 

-23 

6  32.1 

40.38 

20   2.8 

22 

17  47  34.97 

9.930 

23    3  44.9 

0.81 

21  36.7 

22 

18  12  33.72 

1.751 

23 

6  22.8 

0.40 

19  59.6 

23 

17  48  28.37 

9.919 

23    4    3.7 

0.76 

21  33.7 

23 

18  13  16.51 

1.731 

23 

6  13.0 

0.49 

19  66.3 

24 

17  49  21.51 

9.908 

23    4  21.3 

0.71 

21  30.6 

24 

1813  66.81 

1.710 

23 

5   2.6 

0.44 

19  53.1 

25 

17  60  14.37 

9.197 

23    4  37.7 

0.66 

2127.6 

25 

18  14  37.62 

1.689 

23 

4  61.6 

0.46 

19  49.8 

26 

17  51    6.95 

49.185 

-23    4  52.9 

-0.61 

2124.6 

26 

18  15  17.92 

+1.668 

-23 

4  40.2 

40.48 

19  46.5 

27 

17  51  59.24 

9.173 

23    6    7.0 

0.56 

2121.5 

27 

1815  57.71 

1.647 

'<J3 

4  28.4 

0.50 

19  43.2 

28 

17  52  51.24 

9.100 

23    6  19.8 

0.51 

21  18.4 

28 

18  16  36.98 

1.695 

23 

4  16.1 

0.59 

19  39.9 

29 

17  53  42.93 

9.147 

23   6  31.6 

0.46 

21  15.3 

29 

18  17  15.72 

1.603 

23 

4    3.4 

0.54 

19  36.6 

30 

17  54  34.32 

9.134 

23    6  42.2 

0.49 

21  12.2 

30 

18  17  63.92 

1.580 

23 

3  50.4 

0.56 

19  3;).3 

31 

17  55  25.39 

49.191 

-23    6  51.7 

-0.37 

21    9.1 

31 

18  18  31.67 

41.657 

-23 

3  37.0 

+0.57 

19  30.0 

32 

17  56  16.12 

49.107 

-23   6   0.0 

-0.39 

21    6.0 

32 

1819   8.67 

41.534 

-23 

3  23.2 

40.68 

19  26.7 

Day  of  the  Month. 

td. 

nth. 

19th. 

SITtb. 

4«h. 

19th. 

90th 

98th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

\^2 
1.4 

1^:3 

1.4 

1^!6 
1.6 

1^:7 

1.5 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1^:9 

1.6 

1.6 

l£5 
1.6 

1.6 

JUPITER,    1889. 
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GBEElinVIOH  JSEJlS  TIME. 

MARCH, 

APBIL. 

1 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Deflation. 

Var.of 
Deol. 
fori 
Hour. 

Meridian 
Passage. 

1 

1 

Apparent 

Sight 

Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Dedination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     s 
18  17  16.72 

B 

•H.0O3 

O        t        It 

-23    4    3.4 

+0.54 

h    m 
19  36.6 

1 

h   m    s 
18  32  15.98 

s 
+0.779 

0     1     II 
-22  56  46.7 

II 
+0.45 

h    m 
17  49.4 

2 

18  17  53.92 

1.580 

23    3  50.4 

0.56 

19  33.3 

2 

18  32  34.14 

0.741 

22  56  36.1 

0.43 

17  45.8 

3 

18  18  31.57 

1.557 

23    3  37.0 

0.57 

19  30.0 

3 

18  32  51.55 

0.710 

22  56  25.9 

0.41 

17  42.1 

4 

18  19    8.67 

1.534 

23    3  23.2 

OM 

19  26.7 

4 

18  33    8.20 

0.679 

22  66  16.2 

0.39 

17  38.5 

5 

18  19  45.21 

1.511 

23    3    9.2 

0.50 

19  23.4 

5 

18  33  24.09 

0.647 

22  56    7.0 

0.87 

17  34.8 

6 

18  20  21.18 

+1.487 

-23    2  55.0 

+0.60 

19  20.0 

6 

18  33  39.21 

+0.615 

-22  55  58.4 

+0.35 

17  31.1 

7 

18  20  56.58 

1.463 

23   2  40.5 

0.61 

19  16.7 

7 

18  33  53.56 

0.583 

22  55  50.3 

0.33 

17  27.4 

8 

18  21  31.40 

1.430 

23    2  25.8 

0.60 

19  13.3 

8 

18  34    7.14 

0.550 

22  55  42.9 

0.30 

17  23.7 

9 

18  22    5.63 

1.414 

23   2  10.9 

0.63 

19    9.9 

9 

18  34  19.95 

0.517 

22  55  36.0 

0.97 

17  20.0 

10 

18  22  39.27 

1.380 

23    155.9 

0.64 

19    6.6 

10 

18  34  31.98 

0.485 

22  55  29.7 

0.95 

17  16.2 

11 

18  23  12.30 

+1.364 

-23    140.8 

+0.65 

19    3.2 

11 

18  34  43.22 

+0.456 

-22  55  24.1 

+0.99 

17  12.5 

12 

18  23  44.73 

1.330 

23    125.6 

0.65 

18  59.8 

12 

18  34  53.68 

0.419 

22  55  19.1 

0.19 

17    8.7 

13 

18  24  16.55 

1.313 

23    1  10.3 

0.66 

18  56.4 

13 

18  35    3.35 

0.386 

22  55  14.8 

0.17 

17    4.9 

14 

18  24  47.75 

1.987 

23    0  55.0 

0.66 

18  53.0 

14 

18  35  12.23 

0.353 

22  55  11.2 

0.14 

17    1.1 

15 

18  25  18.33 

1.961 

23    0  39.7 

0.65 

18  49.5 

15 

18  35  20.31 

0.390 

22  55    8.3 

0.11 

16  57.3 

16 

18  25  48.28 

+1JUS 

-23    0  24.5 

+0.64 

18  46.1 

16 

18  35  27.60 

+0.987 

-22  55    6.1 

+0.08 

16  53.5 

17 

18  26  17.59 

IJ5M 

23    0    9.3 

0.64 

18  42.6 

17 

18  35  34.09 

0.954 

22  55    4.5 

0.05 

16  49.6 

18 

18  26  46.26 

1.181 

22  59  54.2 

0.63 

18  39.1 

18 

18  35  39.77 

0.990 

22  55    3.7 

+0.09 

16  45.8 

19 

18  27  14.28 

1.154 

22  59  39.2 

0.69 

18  35.6 

19 

18  35  44.64 

0.186 

22  55    3.6 

-0.01 

16  41.9 

20 

18  27  41.63 

1.1S6 

22  59  24.3 

0.69 

18  32.1 

20 

18  35  48.70 

0.159 

22  55    4.2 

0.04 

16  38.1 

21 

18  28    8.32 

+1.008 

-22  59    9.7 

+0.61 

18  28.6 

21 

18  35  51.95 

+0.118 

-22  55    5.6 

-0.07 

16  34.2 

22 

18  28  34.34 

1.070 

22  58  55.2 

0.60 

18  25.1 

22 

18  35  54.38 

0.064 

22  56    7.7 

0.10 

16  30.3 

23 

18  28  59.68 

1.049 

22  58  41.0 

0.50 

18  21.6 

23 

18  35  56.00 

0.050 

22  55  10.6 

0.13 

16  26.4 

24 

18  29  24.34 

1.013 

22  58  27.0 

0.56 

18  18.1 

24 

18  35  56.80 

+0.016 

22  55  14.3 

0.17 

16  22.4 

25 

18  29  48.30 

0.964 

22  58  13.2 

0.57 

18  14.5 

25 

18  35  56.78 

-0.018 

22  55  18.7 

0.20 

16  18.5 

26 

18  30  11.55 

+0.056 

-22  57  59.8 

+0.56 

1811.0 

26 

18  35  55.93 

-0.053 

-22  55  23.9 

-0.93 

16  14.5 

27 

18  30  34.10 

0.095 

22  57  46.7 

0.55 

18   7.4 

27 

18  35  54.26 

0.067 

22  55  29.8 

0.96 

16  10.6 

28 

18  30  55.94 

0.895 

22  57  33.9 

0.53 

18    3.9 

28 

18  35  51.77 

0.191 

22  55  36.4 

0.30 

16   6.6 

29 

18  31  17.05 

0.865 

22  57  21.5 

0.51 

18    0.3 

29 

18  35  48.46 

0.155 

22  55  43.9 

0.33 

16    2.6 

30 

18  31  37.43 

0.834 

22  57    9.5 

0.40 

17  56.7 

30 

18  35  44.32 

0.189 

22  55  52.0 

0.36 

15  58.6 

31 

18  3157.08 

+O.803 

-22  56  57.9 

+0.47 

17  53.1 

31 

18  :)5  39.37 

-ojn3 

-22  56    1.0 

-0.39 

15  54.5 

32 

18  32  15.98 

+0.779 

-22  56  46.7 

+0.45 

17  49.4 

32 

18  35  33.61 

-0.957 

-22  56  10.6 

-0.49 

15  50.5 

Dayof  theMontli. 

8th. 

16th 

94th. 

Day  of  the  Month. 

1st. 

0th. 

17th. 

25th. 

Polar  SemidiaDC 

letar 

17:2 
1.6 

17.€ 
1.7 

»      18.0 
1.7 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

18:5 

1.7 

19:0 
1.8 

19:6 
1.8 

20:0 
1.9 

Horizontal  Pan 

Ulax 

The  sign  +  prefixed  to  the  hoinly  olianga  of  dedjbiation  indioatea  t^ 
tiona  are  deoreaafaig.    The  sign — indioatee  that  north  declinations  are  decreasing  and  soath  declinations  increasing. 
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OEBBlirWIOH  MEAN  TIMB. 

MAT. 

JUNE. 

1 

1 

Asoension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Passage. 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

De^Gkation. 

Var.of 
Deol. 
fori 
Hoot. 

Meridian 
Ps-asge. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

yoofi. 

^oon. 

1 

h    m     8 
18  35  39.37 

8 

-0.993 

-88  56'   UO 

-0.39 

b    ni 
15  54.5 

1 

b    m    a 
18  26  58.98 

8 

-1-199 

-83    6  34r3 

-1.01 

13  43.7 

2\  18  35.33.61  ,      0.257 

88  56  10.6 

0.43 

15  50.5 

2 

18  86  25.63 

1.150 

23    5  58.6 

1.09 

13  39.3 

3    18  35  87.04       0.891 

88  56  81.0 

0.45 

15  46.5 

3 

18  85  57.79 

1.170 

33    6  23.0 

1.08 

13  35.0 

4    18  35  19.65       0.305 

88  56  38.1 

0.48    15  42.4 

4 

18  35  39.48 

1.189 

83    6  47.5 

1.09 

13  30.6 

5|  18  35  11.47  1      0.358 

88  56  43.9 

0.51     15  38.3 

5 

18  85    0.71 

1.906 

83    7  13.1 

1.08 

13  36.1 

6*  18  35    3.48     --0.301 

-88  56  56.4 

-0.54    15  34.2 

6 

18  84  31.51 

-1.985 

-83    7  36.6 

-1.08 

13  31.7 

7    la 34  52.71        0.4S4 

28  57    9.7 

0.57    15  30.1 

7 

18  84    1.90 

1.919 

83   8    1.1 

1.08 

13  17.3 

8    18  34  42.15       0.457 

88  57  83.6 

0.60 

15  36.0 

8 

18  2331.90 

1.958 

83    8  35.5 

1.09 

13  13.9 

9    18  34  30.81        0.480 

88  57  38.8 

0.69 

1521.9 

9 

18  23    1.52 

1.973 

33    8  49.9 

1.01 

13    8.4 

10 

18  34  18.69  .     0.581 

I 

88  57  53.4 

0.65 

15  17.8 

10 

18  22  30.79 

1.987 

83    914.1 

1.01 

13    4.0 

M 

1 
18  34    5.81  i  -0.553 

-88  58   9.4 

-0.68 

15  13.6 

11 

18  21  59.73 

-1.301 

-33    9  38.8 

-1.00 

13  59.5 

\2    18  33  52.17  1     0.585 

88  58  85.9 

0.70 

15    9.4 

12 

18  21  28.36 

1.313 

83  10    8.8 

0.99 

13  55.1 

13    18  33  37.77  j     0.616 

88  58  43.0 

0.73    15    5.2 

13 

18  20  56.69 

1.395 

83  10  86  0 

0.99 

13  50.6 

14'  18  33  28.63       0.647 

88  59    0.7 

0.75  j  15     l.l 

14 

18  20  24.76 

1.336 

83  10  49.6 

0.98 

13  46.8 

15  1  18  33    6.75       0.677 

82  59  19.0 

0.77    14  56.9 

15 

18  19  52.57 

1.346 

83  11  18.9 

0.97 

1 

18  41.7 

16'  18  32  50.13  1  H>.707 

-22  59  37.9 

-0.80  1  14  58.6 

16 

18  1920.16 

-1.355 

-83  11  36.1 

-0.96  i  13  37.3 

17'  18  32  32.79!      0.737 

28  59  57.8 

0.88 1  14  48  4 

17 

18  18  47.54 

1.363 

83  1 1  58.9 

0.95  1  18  38.7 

18  1  18  32  14.74  1     0.767 

33    0  17.1 

0.841  14  44.8 

18 

18  18  14.74 

1.370 

33  18  21.4 

0.94  1  13  38.3 

19  i  18  31  55.98       0.7961 

83    0  37.5 

0.86'  14  39.9 

19    18  17  41.77 

1.376 

83  18  43.7 

0.93  1  13  23.8 

20|  18  31  36.52       0.835  1 

83    0  58.3 

0.88!  14  35.7 

20    18  17    8.66 

1.388 

83  13    5.6 

0.91 !  12  19.3 

21  !  18  31  16.38:  -0.853 

-83    1  19.5 

-0.89    14  31.4 

21  1  18  16  35.44 

-1.386 

-83  13  87.3 

-0.90 !  12  14.8 

22]  18  30  55.56,      0.881 

83    1  41.1 

0.90    14  27.1 

22    18  16    2.12 

1.389 

83  13  48.4 

0.88!  12  10  3 

23    18  30  34.081      0.909 

83    8    3.2 

0.91  !  14  22.8 

23]  18  15  28.73 

1.399 

83  14    9.8 

0.86    12    5.9 

24    18  30  11.93'     0.937 

23    2  25.6 

0  99    14  18.5 

24  1  18  14  55.30 

1.393 

83  14  89.7 

0.85  112    1.4 

25    18  29  49.15!      0.963 

23    8  48.3 

0.94    14  14.2 

25  j  18  14  21.84 

1.394 

83  14  49.8 

0.83  j  1 1  56.9 

26    18  29  25.74  '  -0.988 

-23    3  11.4 

-0.95    14    9.9 

26  i  18  13  48.39 

-1.393 

-23  15   9.4 

-0.81  i  11  52.4 

27.  18  29    1.72 1      1.013 

23    3  34.7 

0.96,  14    5.5 

27  1  18  13  14.97 

1.391 

23  15  28.6 

0.80  I  11  47.9 

28,  18  28  37.10  1      1.037 

23    3  58.2 

0.98    14     1.2 

28 1  18  12  41.60 

1.388 

23  15  47.4 

0.78  i  1 1  43.4 

291  18  28  11.90        1.061 

23    4  22.0 

0.99'  13  56.8 

29  1  18  12    8.31 

1.385 

23  16    5.7 

0.76  !  1 1  38.9 

30=18  27  46.14!      1.085 

23    4  45.9 

1.00    13  52.5 

30 

18  11  35.12 

1.380 

23  16  23.7 

0.74  1  11  34.4 

31     18  27  19.83  1   -1.107 

-23    5  10.0 

-1.01,  13  48.1 

31 

18  11    2.06 

-1.374 

-23  16  41.8 

-0.78  !  1 1  ^0.0 

3. 

18  26  52.98,   -1.199 

! 

-23    5  34.3     -1.01    13  43.7 

32 

18  10  29.16 

-1.367 

-23  16  58.2 

-0.70  1  1125.5 

1 

Bay  of  the  Month. 

8d. 

nth. 

19th. 

27th. 

Day  of  the  Month. 

4th. 

19th 

20th. 

28th. 

Po 
He 

lar  Semidiameter  .  . 
rizontal  Parallax  .  . 

20:4 
1.9 

20.9 
2.0 

21'^ 
2.0 

21.7 
2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

2.1 

82^i 
2.1 

2^3 
2.1 

22:3 
8.1 

NoTR.— Th 

d  sign  +  indicates  north  deolinations :  the  sign  —  indicates  so 

ath  dedlinationa. 
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OBBBlifWIOH  MEAN  TIMfi. 

JULY. 

AUGUST. 

1 
1 

Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Declination. 

Var.of 
Decl. 
fori 

Hour. 

Meridian 
P««age. 

1 

0 

1 

A^arent 
Ascension. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Deolkation. 

Var.of 
Deol. 
fori 

Hour. 

Meridian 
Paawge. 

Noon. 

Noon. 

*iV00fl. 

JfOM. 

Noon. 

ifoon. 

Noon. 

Noon. 

1 

h    m     s 
18  11    2.Q6 

s 
-1.374 

O        /         // 

-23  16  41.2 

-0.79 

h    m 
1130.0 

1 

h    m    s 
17  56  56.70 

s 
-0.777 

0     t     ti 
-23  22  34.4 

H).30 

h    m 
9  14.2 

2 

18  10  29.16 

1.367 

23  16  58.2 

0.70 

1125.5 

2 

17  56  38.40 

0.747 

23  22  41.6 

0.30 

9  10.0 

3 

18    9  56.44 

1.359 

23  17  14.8 

0.68 

1121.0 

3 

17  56  20.82 

0.717 

23  22  48.8 

0.30 

9    5.7 

4 

18    9  23.91 

1.3S0 

23  17  31.0 

0.66 

11  16.5 

4 

17  56    3.98 

0.666 

23  22  55.9 

0.99 

9    1.5 

5 

18    8  51.61 

1.341 

2317  46.8 

0.65 

11  12.1 

6 

17  55  47.88 

0.655 

23  23    2.9 

0.99 

8  57.3 

6 

18   8  19.55 

-1.331 

-2318   2.1 

-0.63 

11    7.6 

6 

17  55  32.52 

-0.694 

-23  23   9.9 

-0.99 

8  53.1 

7 

18    7  47.76 

1.319 

23  18  17.0 

0.61 

11    3.2 

7 

17  55  17.92 

0JM9 

23  23  16.9 

0.99 

8  49.0 

8 

18    7  16.27 

1.306 

23  18  31.5 

0.69 

10  58.7 

8 

17  55    4.08 

O.M0 

23  23  23.8 

0.99 

8  44.8 

9 

18    6  45.08 

1.999 

23  18  45.6 

0.67 

10  54.3 

9 

17  54  51.01 

0.596 

23  23  30.8 

0.99 

8  40.7 

10 

18    6  14.22 

1.978 

23  18  59.2 

0.56 

10  49.8 

10 

17  54  38.72 

0.496 

23  23  37.7 

0.99 

8  36.6 

11 

18    5  43.72 

-1.963 

-23  19  12.4 

-0.54 

10  45.4 

11 

17  54  27.20 

-0.463 

-23  23  44.6 

-0.99 

8  32.4 

12 

18    5  13.59 

1.947 

23  19  25.2 

0.59 

10  40.9 

12 

17  54  16.46 

0.430 

23  23  51.5 

0.90 

8  28.3 

13 

18    4  43.85 

1.930 

23  19  37.6 

0.50 

10  36.5 

13 

17  54    6.52 

0.397 

23  23  58.5 

0.99 

8  24.2 

M 

18    4  14.51 

1.913 

23  19  49.6 

0.49 

10  32.1 

14 

17  53  57.37 

0.364 

23  24    5.5 

0.30 

8  20.1 

15 

18    3  45.61 

1.195 

23  20    1.3 

0.47 

10  27.7 

15 

17  53  49.01 

0.331 

23  24  12.5 

0.30 

8  16.1 

16 

18    3  17.14 

-1.176 

-23  20  12.6 

-0.46 

10  23.3 

16 

17  53  41.46 

-6.996 

-23  24  19.6 

-0.30 

8  12.0 

17 

18    2  49.15 

1.157 

23  20  23.5 

0.45 

10  18.9 

17 

17  53  34.72 

0.964 

23  24  26.7 

0.30 

8   8.0 

18 

18    2  21.63 

1.136 

23  20  34.1 

0.43 

10  14.5 

18 

17  53  28.78 

0.930 

23  24  33.9 

0.30 

8    4.0 

19 

18    154.62 

1.115 

23  20  44.3 

0.49 

10  10.2 

19 

17  53  23.66 

0.196 

23  24  41.2 

0.30 

8    0.0 

20 

18    1  28.13 

1.093 

23  20  54.2 

0.41 

10    5.8 

20 

17  53  19.36 

0.169 

23  24  48.5 

0.31 

7  56.0 

21 

18    1    2.17 

-1.070 

-23  21    3.9 

-0.30 

10    1.5 

21 

17  53  15.87 

-0.198 

-23  24  56.0 

-0.31 

7  52.0 

22 

18    0  36.77 

1.047 

23  21  13.2 

0.38 

9  57.1 

22 

17  53  13.21 

0.094 

23  25    3.5 

0.31 

7  48.0 

2:i 

18    0  11.94 

1.023 

23  21  22.3 

0.37 

9  52.8 

23 

17  53  11.37 

0.060 

23  25)1.0 

0.39 

7  44.0 

24 

17  59  47.69 

0.998 

23  21  31.1 

0.36 

9  48.4 

24 

17  53  10.37 

-0.095 

23  25  18.7 

0.39 

7  40.1 

25 

17  59  24.04 

0.979 

23  21  39.7 

0.35 

9  44.1 

25 

17  53  10.19 

•H).010 

23  25  26.5 

0.33 

7  36.2 

26 

17  59    1.02 

-0.946 

-23  21  48.0 

-0.34 

9  39.8 

26 

17  53  10.84 

+0.045 

-23  25  34.4 

-0.33 

7  32.2 

27 

17  58  38.63 

0.919 

23  2156.1        0  33 

9  35.5 

27 

17  53  12.32 

0.080 

23  25  42.4 

0.34      7  28.3 

28 

17  58  16.89       0.89Q 

2:^22    4.1        0.39 

9  31.2 

28 

17  53  14.63 

0.114 

23  25  50.5 

0.34      7  24.5 

2i) 

17  57  55.81  '      0.864 

23  22  11.9        0.39 

9  26.9 

29 

17  53  17.77 

0.149 

23  25  58.6 

0.35      7  20.6 

30 

17  57  35.41 

0.835 

23  22  19.5,      0.31 

9  22.7 

30 

17  53  21.74 

0.183 

23  26    6.9 

0.35      7  16.7 

31 

17  57  15.70 

-0.806 

-23  22  27.0 

-0.30 

9  18.4 

31 

17  53  26.53 

+0.917 

-«3  26  15.2 

-0.35     7  12.9 

32 

17  56  56.70 

-0.777 

-23  22  34.4 

-0.30 

9  14.2 

32 

17  53*32.15 

+0.951 

-23  26  23.6 

-0.35      7    9.0 

Day  of  the  Month. 

6th. 

14th. 

29d. 

SOtb. 

Day  of  the  Month. 

7th. 

16th. 

28d. 

Slst. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

223 
2.1 

22/1 
2.1 

2i:8 

2.1 

21:5 
2.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

21:1 
2.0 

20:7 
1.S 

2d!2 
1.9 

19.7 
1.9 

The  si^n  -I-  preflzed  to  the  hourly  change  of  deollnation  indioates  that  north  declinations  are  inoreaalng  and  south  deoUsa- 
tions  are  decreasing.    The  sign  -  indioates  that  north  deoUnations  are  decreasing  and  south  declinatioM  increasing. 
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JUPITER,    1889. 


GRBBNWIOH  MEAN  TIME. 

SEPTEMBEB. 

OCTOBER. 

1 

1 

▲Bcension. 

Var.of 
&A. 
fori 
Hoar. 

Apparent 
Deounatlon. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
FaiBage. 

1 

Asoension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
DeSSnation. 

Var.of 
DeoL 
fori 
Hoar. 

Meridian 
PuMge. 

Koon. 

Noon. 

Noon. 

Noon, 

Noon. 

Jfoon. 

Noon, 

JVboK. 

I 

h    m     s 
17  53  32.15 

8 

+0.951 

O        1        //• 

-23  26  23.6 

-0.35 

h    m 
7    9.0 

1 

h    m     8 
18    2  22.96 

8 

+1.193 

0     /     II 
-23  30  14.8 

II 
-0.90 

h    m 
5  20.0 

2 

17  53  38.59 

0.986 

23  26  32.1 

0.35 

7    5.2 

2 

18    2  51.92 

1.SB1 

23  30  19.2 

0.18 

5  16.5 

3 

17  53  45.84 

0.319 

23  26  40.6 

0.36 

7    1.4 

3 

18    3  21.54 

1JM8 

23  30  23.2 

0.16 

6  13.0 

4 

17  53  53.90 

0.353 

23  26  49.2 

0.36 

6  57.6 

4 

18    3  51.81 

1.975 

23  30  26.8 

0.14 

6    9.6 

5 

17  54    2.78 

0.387 

23  26  57.9 

0.36 

6  53.8 

5 

18    4  22.72 

1.309 

23  30  29.9 

0.19 

5    6.2 

6 

17  54  12.46 

•KI.490 

-23  27    6.5 

-0.36 

6  50.1 

6 

18    4  54.28 

+i.a» 

-23  30  32.6 

-0.10 

6    2.8 

7 

17  54  22.94 

0.453 

23  27  15.2 

0.36 

6  46.3 

7 

18   5  26.46 

1.354 

23  30  34.6 

0.08 

4  69.4 

8 

17  54  34.21 

0.486 

23  27  23.9 

0.36 

6  42.5 

8 

18    5  59.26 

1.380 

23  30  36.1 

0.06 

4  66.0 

9 

17  54  46.28 

0.519 

23  27  .32.6 

0.36 

6  38.8 

9 

18    6  32.67 

1.405 

23  30  37.1 

0.03 

4  52.6 

10 

17  54  59.14 

0.559 

23  27  41.3 

0.36 

6  35.1 

10 

18    7   6.69 

1.430 

23  30  37.6 

-0.01 

4  49.3 

11 

17  55  12.77 

40.664 

-23  27  50.0 

-0.36 

6  31.4 

11 

18   7  41.31 

+1.455 

-23  30  37.3 

+0.09 

4  45.9 

12 

17  55  27.19 

0.616 

23  27  58.6 

0.36 

6  27.7 

12 

18    8  16.52 

1.480 

23  30  36.4 

0.05 

4  42.6 

13 

17  55  42.37 

0.648 

23  28    7.2 

0.35 

6  24.1 

13 

18    8  52.33 

1.504 

23  30  34.9 

0.07 

4  39.2 

14 

17  65  58.32 

0.680 

23  28  15.7 

0.35 

6  20.4 

14 

18   9  28.72 

1.596 

23  30  32.7 

0.10 

4  35.9 

15 

17  56  15.04 

0.719 

23  28  24.1 

0.35 

6  16.7 

15 

18  10    5.68 

1.5S8 

23  30  29.9 

0.13 

4  32.6 

16 

17  56  32.53 

+0.744 

-23  28  32.6 

-0.34 

6  13.1 

16 

18  10  43.20 

+1.676 

-23  30  26.3 

+0.16 

4  29.3 

17 

17  56  50.77 

0.775 

23  28  40.7 

0.34 

6    9.5 

17 

18  11  21.29 

1.609 

23  30  22.0 

0.19 

4  26.0 

18 

17  57    9.78 

0.806 

23  28  48.8 

0.33 

6    5.9 

18 

18  11  59.94 

1.699 

23  30  16.9 

0.93 

4  22.7 

19 

17  57  29.53 

0.838 

23  28  56.8 

0.33 

6   2.3 

19 

1812  39.13 

1.645 

23  3011.1 

0.96 

4  19.4 

20 

17  57  50.02 

0.800 

23  29    4.6 

0.39 

5  58.7 

20 

18  13  18.87 

1.667 

23  30    4.4 

0.99 

4  16.2 

21 

17  58  11.26 

40.900 

-23  29  12.2 

-0.31 

5  55.1 

21 

18  13  59.15 

+1.689 

-23  29  66.9 

+0.83 

4  12.9 

22 

17  58  33.22 

0.931 

23  29  19.6 

0.31 

5  61.5 

22 

18  14  39.95 

1.711 

23  29  48.6 

0.36 

4    9.7 

23 

17  58  55.92 

0.961 

•23  29  26.9 

0.30 

5  48.0 

23 

18  15  21.27 

1.733 

23  29  39.4 

0.40 

4    6.4 

24 

17  59  19.33 

0.991 

23  29  33.9 

0.99 

6  44.4 

24 

18  16    3.11 

1.754 

23  29  29.3 

0.44 

4    3.2 

25 

17  59  43.47 

1.081 

23  29  40.6 

0.98 

6  40.9 

25 

18  16  45.45 

1.775 

23  29  18.3 

0.48 

3  59.9 

26    18    0    8.31 

+1.050 

-23  29  47.1 

-0.97 

5  37.4 

26 

1817  28.29 

+1.796 

-23  29    6.3 

+0.59 

3  56.7 

27 1  18    0  33.86 

1.079 

23  29  63.3 

0.95 

6  33.9 

27 

18  1811.63 

1.816 

23  28  53.4 

0.56 

3  53.6 

28|  18    1    0.11 

1.108 

23  29  59.2 

0.94 

6  30.4 

28 

18  18  55.44 

1.836 

23  28  39.5 

0.60 

3  60.3 

29    18    127.05 

1.137 

23  30    4.7 

0.23 

5  26.9 

29 

18  19  39.73 

1.855 

23  28  24.6 

0.64 

3  47.1 

30    18    154.67 

1.165 

23  30    9.9 

0.91 

5  23.4 

30 

18  20  24.48 

1.874 

23  28    8.6 

0.68 

3  43.9 

31  1  18    2  22.96 

+1.193 

^23  30  14.8 

-0.90 

5  20.0 

31 

18  21    9.69 

+1.893 

-23  27  61.7 

+0.79 

3  40.7 

32 

18    2  51.92 

+1.991 

-23  30  19.2 

-0.18 

5  16.5 

32 

18  21  55.35 

+1.919 

-23  27  33.6 

+0.77 

3  37.6 

Day  of  the  Month. 

8th. 

16th. 

94th. 

Day  of  the  Month. 

9d. 

10th. 

18th. 

90th. 

Polar  Semidiameter 

Horizontal  Parallax 

1^:3 
1.8 

l.« 

18:3 
1.7 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1^:9 
1.7 

17.5 
1.6 

i7ia 
1.6 

1^^ 
1.6 

lirora.^The  sign  +  indicates  north  dedinations ; 

- 

1 

JUPITER,    1889. 
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GREENWICH  MEAK  TIME. 

NOYEMBJBB. 

DECEMBER. 

1 

Aaoenaion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
DeolWtion. 

Var.of 
Decl. 
fori 
Hoar. 

Meridian 
PasMga. 

! 

•s 
1 

Asceosion. 

Var.of 
RA. 
fori 
Honr. 

Apparent 
Deounatlon. 

Var.of 
Beol. 
fori 
Honr. 

Meridian 
Passage. 

1 

Noon. 

Noon. 

Nwm. 

Noo^\, 

Noon. 

Noon. 

Noim. 

Noon. 

h    m     8 
1  1  18  31  55.35 

'    8 

+1.91Q 

-23  27  33!'6 

+0.77 

h    ni 
3  37.6 

I 

h    m     a 
18  47  39.01 

+9.333 

0       1       u 

-23    8  49.8 

+9.48 

h    m 
2   5.3 

21  18  22  41.46 

1.S90 

23  27  14.5 

0.89 

3  34.4 

2 

18  48  35.11 

9.349 

23    7  50.6 

9.60 

2   2.3 

3    18  23  27.99 

1.948 

23  26  54.3 

0.86 

3  31.3 

3 

18  49  31.43 

9.351 

23    6  49.8 

9.56 

1  59.3 

4    18  24  14.95 

1.966 

23  26  32.9 

0.91 

3  28.1 

4 

18  50  27.97 

9.360 

23    5  47.6 

9.69 

156.3 

5    18  25   2.33 

1.963 

23  26  10.4 

0.96 

3  25.0 

5 

18  51  24.71 

9.369 

^^    4  43.9 

9.09 

153.3 

6    18  25  50.12 

+9.000 

-23  25  46.7 

+1.01 

3  21.8 

6 

18  52  21.66 

+9.377 

-23    3  38.6 

+9.75 

1  50.3 

7    18  26  38.32 

9.017 

23  25  21.8 

1.06 

3  18.7 

7 

18  53  18.80 

9.385 

23    231.8 

9.81 

1  47.4 

8    18  27  26.91 

9.033 

23  24  55.7 

1.11 

3  15.5 

8 

18  54  16.13 

9.393 

23    123.4 

9.88 

1  44.4 

9    18  28  15.89 

9.049 

23  24  28.4 

1.16 

3  12.4 

9 

18  55  13.65 

9.401 

23    0  13.5 

9.94 

141.4 

10 1  18  29    5.26 

9.065 

23  23  59.9 

1.91 

3    9.3 

10 

18  56  11.35 

9.408 

22  59   2.1 

3.00 

138.4 

11     18  29  55.00 

+9.060 

-23  23  30.1 

+1.97 

3   6.2 

11 

18  57    9.22 

+9.415 

-22  57  49.1 

+3.07 

136.4 

12 

18  30  45.11 

9.096 

23  22  59.1 

1.39 

3    3.1 

12 

18  58    7.26 

9.499 

22  56  34.6 

3.13 

1  32.5 

13 

18  31  35.59 

9.111 

23  22  26.8 

1.37 

3    0.1 

13 

18  59    5.46 

9.499 

22  55  18.5 

3.19 

129.5 

14 

18  32  26.43 

9.190 

23  21  53.2 

1.43 

2  57.0 

14 

19    0    3.81 

9.435 

22  54    0.9 

3.96 

126.5 

151  18  33  17.62 

1 

9.141 

23  21  18.2 

1.48 

2  53.9 

15 

19    1    2.32 

9.441 

22  52  41.7 

8.39 

123.5 

16'  18  34    9.16 

+9.155 

-23  20  42.0 

+1.63 

2  50.8 

16 

19   2   0.97 

+9.447 

-22  51  21.0 

+3.39 

120.6 

17!  18  35    1.04 

9.169 

23  20    4.4 

1.50 

2  47.7 

17 

19    2  59.75 

9.459 

22  49  58.7 

3.46 

1  17.6 

18;  18  35  53.25 

9.183 

23  19  25.4 

1.64 

2  44.6 

18 

19    3  58.67 

9.457 

22  48  34.8 

3.59 

1  14.6 

191  18  36  45.79 

9.196 

23  18  45.1 

1.70 

241.6 

19 

19    4  57.71 

9.469 

22  47    9.4 

3.69 

1  11.7 

20  1  18  37  38.65 

9.909 

23  18    3.4 

1.76 

2  38.5 

20 

19    5  56.86 

9.407 

22  45  42.5 

3.66 

1    8.7 

21 

18  38  31.82 

•f4.9» 

-23  17  20.3 

+1.89 

2  35.5 

21 

19   6  56.13 

+9.479 

-22  44  14.0 

+3.79 

1    5.8 

22 

18  39  25.30 

9.934 

23  16  35.7 

1.88 

2  32.4 

22 

19    755.50 

9.476 

22  42  43.9 

3.79 

1    2.8 

23 

18  40  19.07 

9.946 

23  15  49.8 

1.94 

2  29.4 

23 

19    8  54.96 

9.480 

22  41  12.4 

3.85 

0  59.9 

241  1841  13.13 

9.998 

23  15   2.5 

9.00 

2  26.4 

24 

19    9  54.52 

9.483 

22  39  39.3 

3.99 

0  56.9 

25 1  18  42   7.47 

9.970 

23  14  13.7 

9.06 

2  23.3 

25 

19  10  54.15 

9.486 

22  38    4.6 

3.98 

0  54.0 

26  '  18  43    2.08 

+9.981 

-23  13  23.4 

+9.13 

2  20.3 

26 

19  1153.86 

+9.489 

-22  36  28.5 

+4.04 

0  51.0 

27  1  18  43  56.96 

9.999 

23  12  31.6 

9.19 

2  17.3 

27 

19  12  53.64 

9.409 

22  34  50.8 

4.11 

0  48.1 

28*  18  44  52.10 

9.303 

23  1 1  38.4 

9.95 

2  14.3 

28 

19  13  53.47 

9.494 

22  33  11.7 

4.17 

0  45.2 

291  18  45  47.50 

9.313 

23  10  43.7 

9.31 

2  11.3 

29 

19  14  53.36 

9.496 

22  3131.0 

4.93 

0  42.3 

30,  18  46  43.13 

9.383 

23    9  47.5 

9.37 

2    8.3 

30 

19  15  53.30 

9.486 

22  29  48.9 

4.99 

0  39.4 

31    18  47  39.01 

+4.333 

-23    8  49.8 

+9.43 

2   5.3 

31 

19  16  53.27 

+9.600 

-22  28   5.2 

+1.35 

0  36.4 

32    18  48  35.11 

1 

+9.349 

-23    7  50.6 

49.50 

2   2.3 

32 

19  17  53.28 

+9.601 

-22  26  20.2 

+4.41 

0  33.5 

Dfty  of  the  Month. 

Id. 

11th. 

19th. 

97th. 

Day  of  the  Month. 

6th. 

18th. 

Slflt. 

99th. 

S7th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

ie)!5 
1.6 

l^i) 
1.6 

1.5 

15^8 
1.5 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1^!6 
1.5 

1^:5 
1.5 

1.4 

1^:4 
1.4 

1^:3 
1.4 

tiottB  are  deoreaaing.    The  aign— indloatea  that  north  deoUnationa  are  deoreaaing  and  south  dedinatlona  inoreaaing. 
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SATURN,    1889. 


ORBBITWIOH  MEAN  TIME. 

JANUABY. 

FEBRUARY. 

1 

Ascension. 

Yar.of 
R.A. 
fori 

Hoar. 

Apparent 
DeclWtion. 

Var.of 
Decl. 
fori 
Hoar. 

Uarldiao 
P8i8i^;e. 

1 

^ 

1 

^issr* 

Var.of 
B.A. 
fori 

Hour. 

Apparent 
Deoiuiation. 

Var.of 
Decl. 
fori 

Hoar. 

Maridlan 
Paaaac^e. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon, 

if oon. 

Noon. 

Noon. 

I 

h    m     8 
9  28  52.41 

8 

-0^1 

O        1        II 

+16   0  16.6 

II 
+3.00 

h    m 
14  41.0 

I 

h    m    8 
9  20  13.09 

8 

-0.803 

0     /     II 
+16  45  36.4 

II 
+3.08 

h    m 
12  30.5 

1 

9  28  39.49 

0JM5 

16    129.3 

3.06 

14  36.9 

2 

9  19  53.80 

0.805 

16  4711.9 

3.97 

12  26.2 

3     9  28  26.24 

0.560 

16    2  43.4 

3.19 

14  32.7 

3 

9  19  34.47 

0.806 

16  48  47.2 

3.97 

12  22.0 

4      9  28  12.66 

0.573 

16    3  59.0 

3.18 

14  28.6 

4 

9  19  15.11 

0.807 

16  50  22.5 

S.06 

12  17.7 

5     9  27  58.75 

0.586 

16    5  15.9 

3.93 

14  24.4 

5 

9  18  55.73 

0.808 

16  51  57.5 

S.05 

12  13.5 

i 

6      9  27  44.53 

-0.509 

+16    6  34.2 

+3.98 

14  20.2 

6 

9  18  36.34 

-0.808 

+16  53  32.2 

+3.04 

12    9.2 

7      9  27  30,00 

0.619 

16    7  53.7 

3.33 

14  16.1 

7 

9  18  16.96 

0.807 

16  55   6.6 

S.03 

12    4.9 

8|    9  27  15.17 

0.694 

16   9  14.5 

3.38 

14  11.9 

8 

9  17  57.60 

0.806 

16  56  40.7 

3.01 

12    0.7 

9     9  27    0.06 

0.636 

16  10  36.5 

3.43 

14    7.7 

9 

9  17  38.26 

0.805 

16  58  14.3 

3.80 

11  66.5 

10      9  26  44.66 

0.647 

16  1159.5 

3.48 

14    3.5 

10 

9  17  18.97 

0.803 

16  59  47.5 

3.87 

11  52.2 

111    92629.00 

-0.658 

•I-1613  23.7 

+3.53 

13  59.3 

11 

9  16  59.72 

-0.801 

+17    120.1 

+3.85 

1148.0 

12 1    9  26  13.06 

0.660 

16  14  49.0 

3.57 

13  55.1 

12 

9  16  40.53 

0.708 

17    2  52.2 

3.83 

11  43.7 

131    9  25  56.87 

0.670 

16  16  15.2 

3.61 

13  50.9 

13 

9  16  21.41 

0.795 

17    4  23.6 

3.80 

1139.5 

14  1    9  25  40.44 

0.680 

16  17  42.4 

3.65 

13  46.7 

14 

9  16    2.38 

0.701 

17    5  54.3 

8.77 

11  35.2 

15 

9  25  23.77 

0.600 

16  19  10.5 

3.60 

13  42.5 

15 

9  15  43.44 

0.787 

17    71J4.4 

3.74 

11  31.0 

16 

9  25    6.87 

-0.708 

+16  20  39.5 

+3.79 

13  38.3 

16 

9  15  24.60 

-0.783 

+17    8  53.7 

+3.71 

112C.7 

17 

9  24  49.75 

0.717 

16  22    9.2 

3.75 

13  34.1 

17 

9  15    5.87 

0.778 

17  10  22.3 

3.68 

1122.5 

18 

9  24  32.42 

0.796 

16  23  39.6 

3.78 

13  29.8 

18 

9  14  47.26 

0.773 

17  1149.9 

3.64 

11  18.2 

19 

9  24  14.89 

0.734 

16  25  10.8 

3.81 

13  25.6 

19 

9  14  28.78 

0.767 

17  13  16.7 

3.60 

11  14.0 

20 

9  23  57.17 

0.749 

16  26  42.7 

3.84 

13  21.4 

20 

9  14  10.45 

0.761 

17  14  42.6 

3.56 

11    9.8 

21 

9  23  39.26 

-0.750 

+16  28  15.1 

+3.86 

13  17.1 

21 

9  13  52.27 

-0.754 

+1716    7.5 

+3.59 

11    5.5 

22 

9  23  21.18 

0.757 

16  29  48.0 

3.88 

13  12.9 

22 

9  13  34.25 

0.747 

17  17  31.4 

3.48 

11    1.3 

23 

9  23   2.93 

0.764 

16  3121.5 

3.00 

13    8.7 

23 

9  13  16.40 

0.740 

17  18  54.2 

3.43 

10  57.1 

24,    9  22  44.53 

0.770 

16  32  55.5 

3.09 

13    4.4 

24 

9  12  58.74 

0.739 

17  20  15.9 

3.38 

10  52.9 

25     9  22  25.98 

0.776 

16.34  29.8 

3.04 

13    0.2 

25 

9  12  41.27 

0.794 

17  21  36.5 

3.33 

10  48.6 

26      9  22    7.30 

-0.781 

+16  36    4.4 

+3.05 

12  56.0 

26 

9  12  24.00 

-0.715 

+17  22  55.9 

+3.98 

10  44.4 

27      9  21  48.51 

0.786 

16  37  39.3 

3.06 

12  51.7 

27 

9  12   6.95 

0.706 

17  24  14.1 

3.93 

10  40.2 

28      9  2129.60 

0.700 

16  39  14.5 

3.07 

12  47.5 

28 

9  11  60.12 

0.606 

172531.1 

3.18 

10  36.0 

29      9  21  10.59 

0.704 

16  40  49.8 

3.07 

12  43  2 

29 

9  1 1  33.53 

0.686 

17  26  46.7 

3.19 

10  31.8 

30 

9  20  51.50 

0.707 

16  42  25.3        3.08 

12  39.0 

30 

9  11  17.18 

0.676 

17  28    1.0 

3.07 

10  27.6 

31 

9  20  32.33 

-0.800 

+16  44    0.9     +^.08 

12  34.7 

31 

9  11    1.08 

-0.665 

+17  29  14.0 

+3.01 

10  23.4 

32 

9  20  13.09 

-0.803 

+16  45  36.4 

+3.08 

12  30.5 

32 

9  10  45.24 

-0.654 

+17  30  25.6 

■W.05 

10  19.2 

Day  of  the  Month. 

Sd. 

nth. 

lOtb. 

97tb. 

Day  of  the  Month. 

4th. 

12th. 

30th. 

98th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1.1 

9:4 
1.1 

9.5 
1.1 

9.5 
l.l 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

d;6 
1.1 

9% 
1.1 

1.1 

9J> 
1.1 

ITOTB.— Th 
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GBBBNWIOH  MBAU  TIME. 

MABCH. 

APRIL. 

5 

1 

1 

Anoension. 

Tar.  of 
B.A. 
fori 
Hour. 

Delation. 

Var.of 
Bed. 
fori 

Honr. 

Maridlan 
PMM«e. 

1 

Aaeension. 

Var.of 
B.A. 
fori 
Honr. 

DeSEuSon. 

Yar.of 
DecL 
fori 
Honr. 

Meridian 
Pi«aga. 

Noon, 

yo9n. 

ilToon. 

Jfeon. 

Noon. 

Noon, 

Noon, 

Noon. 

b    m     a 
9  1133.53 

a 
-0.(180 

+17  26'46!7 

+3.19 

h    m 
10  31.8 

1 

h   m    a 
9    5  36.40 

8 

-0.936 

Oil! 

+17  6247.7 

+0.06 

8  24.1 

9 

911  17.18 

0.078 

17  28    1.0 

3.07 

10  27.6 

2 

9    5  30.96 

0.910 

17  53   9.5 

0.87 

8  20.1 

3 

9  11    1.08 

0.000 

17  29  14.0 

8.01 

10  23.4 

3 

9    5  25.94 

OJOO 

17  53  29.5 

0.70 

8  16.0 

4 

9  10  45.24 

0.054 

17  30  25.6 

9.96 

10  19.2 

4 

9   5  21.35 

0.189 

17  53  47.5 

0.71 

812.0 

5 

910  29.68 

0.030 

17  3135.8 

9.80 

10  15.0 

5 

9    517.19 

0.104 

17  54    3.6 

0.03 

8   8.0 

6 

9  ]0  14.39 

H>.081 

+17  3244.5 

+9.83 

10  10.8 

6 

9   513.47 

-0.140 

+17  54  17.8 

+0.66 

8   4.0 

7 

9   9  59.39 

0.010 

17  33  51.7 

9.77 

10    6.6 

7 

9    510.17 

0.190 

17  54  30.1 

0.47 

8   0.1 

8 

9   9  44.69 

0.007 

17  34  57.5 

9.71 

10   2.5 

8 

9    5   7.31 

0.110 

17  54  40.5 

0.30 

7  56.1 

9 

9   9  30.29 

0.504 

17  36    1.7 

9.86 

9  58.3 

9 

9   5   4.88 

0.000 

17  54  48.9 

0.31 

7  52.1 

10 

9   916.20 

0.581 

17  37   4.3 

9.58 

9  54.1 

10 

9   5   2.89 

0.074 

17  54  55.4 

OJB 

7  48.1 

11 

9   9   2.42 

-0JS08 

+17  38   5.3 

■W.61 

9  50.0 

11 

9   5    1.32 

-OJOM 

+17  55   0.0 

+0.16 

7  44.2 

12 

9   84a97 

0.664 

17  39    4.7 

9.44 

9  45.8 

12 

9   5   0.20 

0.088 

17  55   2.7 

+0.07 

7  40.2 

13 

9   8  35.85 

0.640 

17  40   2.5 

9.37 

9  41.7 

13 

9   4  59.50 

0.080 

17  55    3.5 

-0.01 

7  36.3 

14 

9   8  23.06 

0.580 

17  40  58.6 

9.30 

9  37.5 

14 

9   4  59.24 

-0.009 

17  55   2.4 

0.00 

7  32.4 

15 

9   810.62 

0.619 

17  4153.0 

9.93 

9  33.4 

15 

9   4  59.42 

+0.010 

17  54  59.4 

0.16 

7  28.4 

16 

9   7  58.53 

-0.407 

+17  42  45.8 

+9.10 

9  29.3 

16 

9    5   0.03 

+0.034 

+17  54  54.5 

-0.94 

7  24.5 

17 

9   7  46.79 

0.489 

17  43  36.9 

9.00 

9  25.1 

17 

9    5    1.07 

0.068 

17  54  47.7 

0.39 

7  20.6 

18 

9    7  35.40 

0.407 

17  44  26.2 

9.09 

9  21.0 

18 

9   5   2.54 

0.070 

17  54  39.0 

0.40 

7  16.7 

19 

9   7  24.38 

0.459 

17  4513.8 

1.05 

9  16.9 

19 

9   5   4.45 

0.088 

17  54  28.4 

0.48 

7  12.8 

20 

9    713.73 

0.437 

17  45  59.6 

1.88 

9  12.8 

20 

9    5   6.79 

0.100 

17  54  16.0 

OJW 

7.  8.9 

31 

9   7   3.46 

-0.491 

+17  46  43.7 

-1-1.80 

9   8.7 

21 

9   5   9.55 

+0.194 

+17  54    1.6 

-0.04 

7   5.0 

22 

9   6  53.55 

0.406 

17  47  25.9 

1.73 

9   4.6 

22 

9   512.75 

0.14i 

17  53  45.4 

0.79 

7    1.1 

23 

9   6  44.04 

0.380 

17  48   6.4 

1.06 

9    0.5 

23 

9   516.38 

0.100 

17  53  27.3 

0.80 

6  57.3 

24 

9    6  34.91 

0.373 

17  48  45.1 

1.58 

6  56.4 

24 

9   5  20.44 

0.178 

17  53    7.4 

0.88 

6  53.4 

25 

9   6  26.18 

0.350 

17  49  21.9 

1.50 

8  52.4 

25 

9   5  24.93 

0.196 

17  52  45.6 

0.95 

6  49.5 

26 

9   617.84 

-0.330 

+17  49  56.9 

+1.49 

8  48.3 

26 

9    5  29.85 

+0.914 

+17  5222.0 

-1.03 

6  45.7 

27 

9   6   9.91 

0.3S3 

17  50  30.0 

1.39 

8  44.3 

27 

9   5  35.19 

0.931 

17  51  56.5 

1.11 

6  41.9 

28 

9   6   2.38 

0.305 

17  51    1.3 

1.97 

8  40.2 

28 

9    5  40.96 

0.940 

17  51  29.1 

1.10 

6  38.0 

29 

9   5  55.26 

0.9B8 

17  51  30.7 

1.10 

8  36.2 

29 

9   5  47.15 

0.907 

17  51    0.0 

1.96 

6  34.2 

30 

9   5  48.56 

0.9r71 

17  51  58.3 

1.11 

8  32.1 

30 

9   5  53.76 

0.904 

17  50  28.9 

1.33 

6  30.4 

31 

1 
9    5  42.27,  -0.853 

+17  52  23.9 

+1.03 

8  28.1 

31 

9   6   0.79 

+O.309 

+17  49  56.1 

-1.41 

6  26.6 

32 

9    5  36.40 

-OJUO 

+17  52  47.7 

+0.05 

8  24.1 

32 

9   6   8.24 

+0.310 

+17  49  21.4 

-1.40 

6  22.6 

BayofthelConth. 

8th. 

10th. 

94th. 

Day  of  the  Month. 

lot. 

«th. 

nth. 

96th. 

Po 

Inr  flAmiHiiin 

leter 

i'A 
1.1 

9:a 
1.1 

9.2 
1.0 

Polar  Semidiametor  .  . 
Uorisonul  Parallax  .  . 

1.0 

^'.9 
1.0 

8'.8 
1.0 

rf:7 

1.0 

Horizontal  Pari 

Ulax 

The  dgn  +  prefixed  to  tbe  lioariy  ohange  of  deoUiuition  indloatos 
tionemdeonMliis.    The  aign- Indicates  that  north  deoUnal 
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GBBXafWIOH  MBAK  TIMB. 

MAT. 

JUNE. 

1 

1 

Asoenaion. 

Yar.of 
R.A. 
fori 
Hour. 

Apparent 
I>ee]biatfton. 

Var.of 
Deol. 
fori 

Hoar. 

Meridian 
PMM«e. 

1 

t 

Aaoenalon. 

Var.of 
B.A. 
fori 
Hoar. 

fori 
Hour. 

Meridian 
Paange. 

Noon. 

Noon. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

Nwm, 

I 

h    in     8 
9    6    0.79 

8 

40.308 

o       1      n 

4-17  49  56.1 

-1.41 

h    m 
6  26.6 

1 

h    m    ■ 
9  12  50.01 

+0.776 

+17  18  55!5 

-3.59 

h    m 
4  31.5 

2 

9   6    8.24 

0.310 

17  49  21.4 

1.40 

6  22.8 

2 

9  13    8.78 

0.780 

1717  30.3 

3.58 

4  27.9 

3,    9   6  16.10 

0.336 

17  48  45.0 

1.50 

6  19.0 

3 

9  13  27.86 

0.809       1716    3.7  i      3.04 

4  24.3 

4|    9    6  24.38 

0.3S8 

17  48   6.8 

1.03 

615.2 

4 

9  13  47.24 

0.814 1     17  14  35.6        3.70 

4  20.7 

5<    9    6  33.06 

0.870 

17  47  26.8 

1.70 

611.4 

5 

914    6.92 

0.8961      17  13    6.1         3.76 

1 

4  17.1 

6>    9    6  42.15 

+0J87 

417  46  45.0 

-1.78 

6    7.6 

6 

9  14  26.89 

40.838    +17  1135.3'    -3.89 

4  13.5 

7!    9    6  51.65 

0.404 

17  46    1.5 

1.86 

6    3.8 

7 

9  14  47.15 

0.850       1710    3.1         3.88 

4    9.9 

8'    9    7    1.55 

0.491 

17  45  16.2 

1.03 

6    0.1 

6 

9  15   7.69 

0.8881     17    8  29.5        3.93 

4    6.3 

9*    9    711.83 

0.437 

17  44  29.2 

9.00 

5  56.3 

9 

9  15  28.51 

0.874*     17    6  54.6  1      3.98 

4    2.7 

10 1    9    7  22.51 

0.453 

17  43  40.5 

9.07 

5  52.6 

10 

9  15  49.60 

0.885 1     17    5  18.4;      4.04 

3  59.1 

111    9   7  33.58 

+0.400 

+17  42  50.0 

-9.14 

5  48.8 

11 

9  16  10.96 

40.806  j  417    3  40.8  1    -4.10 

3  55.5 

12,    9    7  45.04 

0.485 

17  4157.9 

9.91 

5  45.1 

12 

9  16  32.60 

0.007       17    2    1.9 

4.16 

3  52.0 

13  i    9    7  56.88 

0.501 

17  41    4.0 

%» 

541.3 

13 

9  16  54.49 

0.018       17    0  21.8 

4.90 

3  48.4 

14'    9   8   9.09 

0.517 

17  40   8.5 

9.35 

5  37.6 

14 

9  17  16.63 

0.998      16  58  40.4 

4.96 

3  44.8 

15'    9    8  21.68 

0.630 

17  39  11.3 

9.49 

5  33.9 

15 

9  17  39.03 

0.9301     16  56  57.7 

4.31 

341.2 

16     9   8  34.65 

40.648 

+17  38  12.5 

HI.40 

5  30.2 

16 

918    1.69 

40.940    +16  65  13.8  1    -4.86 

3  37.7 

17  j    9    8  47.98 

0.603 

17  37  12.0 

9.50 

5  26.5 

17 

9  18  24.58 

0.W 

16  53  28.6 

4.41 

3  34.1 

18,    9   9    1.68 

0.678 

17  36    9.9 

9.63 

5  22.8 

18 

91847.72 

0.069 

16  5142.3 

4.46 

3  30.6 

19,    9    9  15.74 

0.503 

17  35   6.2 

9.60 

5  19.1 

19 

9  1911.10 

0.979 

16  49  54.7 

4.51 

8  27.0 

201-9    9  30.16 

0.006 

17  34    0.9 

9.75 

5  15.4 

20 

9  19  34.71 

0.089 

16  48   6.0 

4.56 

3  2.3.5 

21 

9   9  44.93 

40.688 

+17  32  64.0 

-9.89 

511.7 

21 

9  19  58.55 

40.999 

+16  4616.1 

-4.01 

3  19.9 

22 

9  10    0.06 

0.638 

17  3145.5 

9.80 

5   8.0 

22 

9  20  22.62 

1.008 

16  44  25.0 

4.66 

3  16.4 

23 

9  10  15.54 

0.653 

17  30  35.4 

9.96 

5   4.3 

23 

9  20  46.91 

1.017 

16  42  32.8 

4.71 

3  12.9 

24.    910  31.37 

0.687 

17  29  23.7 

3.09 

5   0.6 

24 

9  21  11.43 

1.096 

16  40  39.4 

4.75 

3    9.4 

251    9  10  47.54 

0.681 

17  28  10.5 

3.08 

4  67.0 

25 

9  2136.15 

1.035 

16  38  44.9 

4.80 

3    5.9 

26     9  11    4.04 

40.096 

+17  26  55.8 

-3.15 

4  53.3 

26 

9  22    1.09 

+1.043 

+16  36  49.3 

-4.84 

3    2.3 

27^    9  1120.89 

0.700 

17  25  39.5 

3.99 

4  49.7 

27 

9  22  26.22 

1.099 

16  34  52.6 

4.80 

2  58.8 

28;    91138.07 

0.7SS 

17  24  21.7 

3.98 

4  46.0 

28 

9  22  51.57 

1.060 

16  32  54.9 

4.93 

2  55.3 

29 1    9  1155.57 

0.736 

17  23    2.4 

3.34 

4  42.4 

29 

923  17.11 

1.068 

16  30  56.1 

4.97 

2  51.8 

30      9  12  13.39 

0.748 

17  2141.6 

3.40 

4  38.7 

30 

9  23  42.84 

1.076 

16  28  56.2       6.01 

2  48.3 

31,    9  12  31.54 

40.763 

+17  20  19.3 

-«.4e 

4  35.1 

31 

9  24    8.75 

+1.084 

+16  26  55.4     -O.00 

244.8 

32 1    9  12  50.01 

1 

40.770 

+17  18  55.5 

-8.59 

4  31.5 

32 

9  24  34.86 

+1.001 

+1624  53.5!   -0.10 

1 

2  41.3 

Bay  of  the  Month. 

Sd. 

nth. 

IOUl 

ITth. 

DayofthelConth. 

4th. 

19th. 

90th. 

98th. 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

1.0 

8':5 

1.0 

8'^ 
0.S 

^5i 
I        0.9 

Polar  Semidiameter  .  . 
Horizonul  Parallax  .  . 

rf:i 

0.9 

6% 
0.9 

f.9 
0.9 

0.9 
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OKBENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

5 

1 

1 

Aacension. 

Var.of 

S.A. 

fori 

Hoar. 

Apparent 
DeolWUon. 

Var.of 
Decl. 
fori 

Hoar. 

Meridian 
PasMge. 

1 

1 

Aaoension. 

Var.of 
B.A. 
fori 
Hour. 

dJ^Soh. 

Var.of 
DecL 
fori 

Hour. 

Meridiao 
Passage. 

Noon. 

Noon, 

yoon. 

Koon. 

Koon. 

Jfoon. 

Noon. 

Noon. 

1 

h    m     0 
9  84    8.75 

s 
+1.064 

+16  86'55'.4 

ft 
-5.06 

h    m 
8  44.8 

1 

h    m    s 
9  38  41.39 

a 
+1.935 

+I5  17  37r6 

-a.oo 

\i    m 
0  57.4 

9 

9  84  34.86 

1.001 

16  84  53.5 

5.10 

841^ 

8 

9  30  11.04 

1.987 

15  15  13.4 

6.09 

0  54.0 

3      985    1.14,      1.006 

16  88  50.6 

5.14 

3  37.9 

3 

9  39  40.75 

1.930 

15  18  48.7 

6.04 

0  50.5 

4!    985  87.591     1.10ft 

16  80  46.8 

5.18 

8  34.4 

4 

9  40  10.50 

1.940 

15  10  83.6 

6.06 

0  47.1 

51    9  85  54.80       1.119 

1                      1 

1618  48.11      6Jn 

8  30.9 

5 

9  40  40.89 

1.949 

15    7  58.1 

6.08 

0  43.7 

6t    9  86  80.96'  -1-1.110 

+16  16  36.3     -6.96 

8  87.4 

6 

941  10.11 

+1.948 

+15    5  38.3 

-6.00 

0  40.3 

7      9  86  47.93'      1.196 

16  14  89.7       6.30 

8  83.9 

7 

9  4139.96 

1JM4 

15   3    6.8 

6.10 

0  36.8 

8.    9  87  15.08'     1.139 

16  13  88.8 

5.94 

8  80.4 

8 

9  48    9.84 

1.945 

15    0  39.7 

6.11 

0  33.4 

9.    9  87  48.87  1     1.136 

16  10  13.9 

5.37 

8  16.9 

9 

9  48  39.74 

1.946 

14  58  18.9 

6.19 

0  89.9 

10,    9  88   9.66,     1.144 

16   8   4.6 

5.41 

8  13.4 

10 

9  43   9.66 

1.947 

14  55  45.9 

6.13 

0  36.5 

11 

9  88  37.19  1  -l-l.UO 

+16    6  54.5 

-5.46 

8    9.9 

11 

9  43  39.60 

+1.947 

+14  53  18.6 

-6.14 

0  83.0 

18 

9  89    4.86  1     1.156 

16    3  43.6 

5.46 

9   6.4 

18 

9  44    9.54 

1.946 

14  50  51.1 

6.15 

019.6 

13 

9  89  38.67  i     1.169 

16    131.9 

5.51 

8    3.0 

13 

9  44  39.50 

1.946 

14  4883.3 

6.16 

0  16.8 

14 

9  30    0.61  i     1.167 

15  59  19.4 

5.54 

1  59.5 

14 

9  45    9.45 

1.946 

14  45  55.4 

6.16 

0  18.8 

15'    9  30  88.67       l.m 

16  57   6.1 

5.57 

1  56.1 

15 

9  45  39.48 

1.946 

14  43  87.8 

6.17 

0   9.3 

16     9  30  56.86     -t-l.m 

+15  54  58.1 

-5.60 

158.6 

16 

9  46    9.38 

+1.946 

+14  40  59.0 

-6.17 

0    5.9 

17  1    9  3185.16       1.169 

15  58  37.3 

6.63 

149.8 

17 

9  46  39.33 

1.948 

14  38  30.6 

6.18 

5  0      S.4 

\n  ae.o 

18,    9  31  53.59  1     1.167 

15  50  81.8 

5.66 

1  45.7 

18 

9  47   9.87 

1JM7 

14  36    8.1 

6.10 

83  55.6 

191    9  38  88.13       1.109 

15  48   5.5 

5.69 

1  48.3 

19 

9  47  39.80 

1.947 

14  33  33.4 

6.10 

33  58.8 

80 1    9  38  50.76       1.106 

15  45  48.6 

5.79 

1  38.8 

80 

9  48    9.11 

1.946 

14  31    4.7 

6.10 

83  48.7 

81 

9  33  19.51 

+1.90O 

+15  43  31.0 

-5.75 

135.4 

81 

9  48  39.00 

+1.945 

+14  88  36.0 

-4.90 

83  45.3 

88 

9  33  48.36 

1.904 

15  41  18.7 

5.78 

131.9 

88 

9  49   8.85 

1.944 

14  86    7.8 

6.90 

83  41.8 

83 

9  34  17.30 

1.906 

15  38  53.7 

6.81 

188.5 

83 

9  49  38.68 

1.943 

14  33  38.4 

6.90 

83  38.4 

84 

9  34  46.33       1.919 

15  36  34.8 

5.63 

185.0 

84 

9  50   8.48 

1.941 

14  81    9.6 

6.90 

83  34  9 

85 

9  35  15.45       1.916 

15  34  14.0 

5.86 

181.6 

85 

9  50  38.83 

1.930 

14  18  40.9 

6.19 

83  31.5 

86 

9  35  44.66  i    4-1.919 

+15  3153.3 

-5.88 

1  18.1 

86 

9  51    7.94 

+1.987 

+14  16  18.3 

-«.19 

83  88.0 

87 

9  36  13.95        1.099 

15  89  38.0 

5.00 

1  14.7 

87 

9  51  37.60 

1.935 

14  13  4.3.7 

6.18 

83  84.6 

88 

9  36  43.30       1JB5 

15  87  10.1        5.09| 

1  11.8 

88 

9  58    7.80 

1.939 

14  11  15.3 

6.18 

83  81.8 

89 

9  37  18.73  1      1.997 

15  84  47.7 

5.04 

1    7.8 

89 

9  58  36.75 

1.930 

14    8  47.0 

6.17    83  17.8 

30 

9  37  48.83  {     1.990 

15  88  84.8 

5.06 

1    4.3 

30 

9  53   6.83 

1.997 

14    6  18.9 

6.17  1  83  14.3 

31 

1 
9  3811.781   +1.933 

+1580    1.4 

-5.08 

1    0.9 

31 

9  53  35.65 

+1.994 

+14    3  51.0 

-6.16    83  10.9 

38 

9  38  41.39  •  +1.986 

1 

+15  17  37.6     -6.00 

0  57.4 

38 

9  54    4.99 

+1.991 

+14    1  83.3 

-6.15   83    7.5 

1 
Day  of  tho  Month.            6th. 

14th. 

29d. 

30th. 

Day  of  the  M 

onth. 

7th. 

16th. 

33d. 

3lBt. 

Polar  Semi  diameter  .  . 
Horizontal  Parallax  .  . 

7-8 
0.9 

7.8 
0.9 

7.7 
0.9 

7.7 
0.9 

Po 
He 

lar  Semidian 
rizontal  Pan 

leter  .  . 
illax  .  . 

77 
0.9 

7.7 
0.9 

7.7 
0.9 

7.7 
0.9 

The  aign  -h  prefixed  to  the  hourly  change  of  declination  indicates 

that  north  dec! 
ions  are  decrea 

inationa  are  increasing  and  south  deoUna- 
«ing  and  south  declinations  increasing. 
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GBBBNWIOH  MBAK  TIME. 

8EPTEMBEB. 

OCTOBEB. 

i 

1 

AfloeDBion. 

Var.of 
B.A. 
fori 
Hour. 

Apparent 
Deduiatioo. 

Var.of 
Deal, 
fori 
Hour. 

MBridian 
PaiBage. 

1 

1 

Aaoension. 

Var.of 
B.A. 
fori 
Hour. 

D^SES^. 

Var.of 
DeoL 
fori 
Hour. 

Meridian 
Paa.B«e. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Nwm, 

Noon, 

Noon. 

1 

h    ni     s 
9  54    4.90 

+1.W1 

0     1     II 
+14    123.3 

-6.15 

h    m 
83    7.5 

1 

h    m    a 
10    7  58.59 

B 

+1.059 

0     /     II 
+18  51  19.5 

II 
-5.87 

k    m 
8133.1 

2 

9  54  34.86 

1.S18 

13  58  55.9 

6.14 

83    4.0 

2 

10    8  17.73 

1.044 

18  49  11.31      5.39 

81  19.6 

3,    9  55    3.44 

1.914 1     13  56  88.8 

6.13 

83    0.5 

3 

10    8  48.66 

1.035 

1347   4.0       5.98 

81  16.1 

4|    9  55  32.55 

1.S11       13  54    1.9 

6.19 

88  57.1 

4110    9    7.39 

1.096 

13  44  58.01      6JM 

31  18.6 

51    9  56    1.57 

1.907      13  51  35.4 

1 

6.11 

88  53.6 

5 

10    9  31.90 

1.017 

13  43  53.0  1      5.19 

31    9.0 

6     9  56  30.50 

+I.a03|  +13  49    9.8 

-6.09 

88  50.8 

6 

10    9  56.80 

+1.006 

+18  40  49.8 

-5.14 

81    5.5 

7      9  56  59.33 

1.1991     13  46  43.4 

6.07 

88  46.7 

7 

10  10  80.88 

0.999 

18  38  46.5 

6.00 

81    8.0 

8      9  57  88.07 

1.195!     13  44  18.0 

6.05 

88  43.3 

8 

10  10  44.13 

0.990 

18  36  45.0 

5.04 

30  58.5 

9!    9  57  56.70 

1.191       13  41  53.0 

6.03 

88  39.8 

9 

1011    7.76 

0.980 

18  34  44.8 

4.09 

30  54.9 

10;    9  58  85.22 

1.187      13  39  88.4 

6.01 

88  36.3 

10 

10  11  31.16 

0.970 

18  38  45.8 

4.94 

80  51.4 

111    9  58  53.63 

-1-1.189  1  +13  37    4.3 

-6.99 

88  38.8 

11 

10  11  54.33 

+0.960 

+13  30  48.1 

-4.88 

80  47.9 

18 1    9  59  81.94 

1.177       13  34  40.7 

5.97 

88  89.4 

18 

10  18  17.85 

0.9S0 

13  88  51.7 

4.89 

30  44.3 

13      9  59  50.13 

l.m      13  38  17.6 

5.95 

88  85.9 

13 

10  18  39.93 

0.940 

13  26  56.6 

4.77 

80  40.7 

14    10    0  18.19 

1.167 

13  89  65.0 

5.93 

88  88.5 

14 

10  13    8.37 

0.930 

13  85    8.8 

4.71 

80  37.3 

15'  10    0  46.13 

1.161 

13  87  33.0 

5.91 

88  19.0 

15 

10  13  34.56 

0.919 

18  83  10.4 

4.65 

30  33.6 

16|  10    1  13.94 

+1.156 

+13  8511.6 

-A.88 

88  15.6 

16 

10  13  46.49 

-H).908 

+13  31  19.6 

-4.59 

30  30.0 

17|  10    1  41.68 

1.150      13  88  50.8 

5.86 

88  18.1 

17 

10  14    8.16 

0.897 

13  19  30.0 

4.53 

30  36.4 

18,  10    8    9.16 

1.144      13  80  30.6 

5.8S 

88   8.6 

18 

10  14  89.57 

0.886 

13  17  41.9 

4.47 

30  88.8 

19  •  10    8  36.56 

1.138 1     13  18  11.1 

5.80 

88   5.1 

19 

1014  50.71 

0.875 

18  15  55.3 

4.41 

80  19.3 

80 '  10    3    3.81 

1.1991     13  15  58.3 

5.77 

88    1.6 

80 

10  15  11.57 

0.864 

18  14  10.3 

4.36 

80  15.6 

81    10    3  30.91 

+1.196   +13  13  34.8 

-6.74 

8158.1 

81 

1015  38.15 

-H).898 

+1313  86.8 

-4jn 

80  13.0 

88    10    3  57.86 

1.190;      13  1116.8 

5.71 

81  54.6 

88 

10  15  58.46 

0.840 

18  10  44.9 

4.91 

30    8.4 

831  10    4  84.64 

1.113  i     13   9   0.3 

5.68 

8151.1 

83 

10  16  18.48 

0.898 

18   9    4.6 

4.14 

30    4.8 

84  <  10    4  51.86 

1.1061     13   6  44.5 

5.65 

81  47.6 

84 

10  16  38.80 

0.816 

18    7  86.0 

4.07 

30    1.8 

85'  10    5  17.71 

t 

1.009!     i3    4  89.6 

1 

5.69 

81  44.1 

85 

10  16  51.63 

0.804 

18    5  49.0 

4.00 

19  57.6 

86'  10    5  43.98 

+1.091    +13    8 15.6 

-5.59 

81  40.6 

26 

10  17  10.76 

+0.791 

+18    4  13.7 

-3.93 

19  54.0 

87  1  10    6  10.08 

1.083 !     13    0    8.5 

5.55 

81  37.1 

87 

10  17  89.59 

0.7758 

•  18    8  40.3 

3.86 

19  50.4 

88!  10    6  35.99 

1.076'     18  57  50.8 

5.51 

81  33.6 

88 

10  17  48.10 

0.765 

18    1    8.4 

3.79 

19  46.8 

89    10    7    1.78 

1.068,     18  55  39.0 

6.47 

81  30.1 

89 

10  18   6.30 

0.798 

1159  38.4 

3.79 

19  43.1 

30,  10    7  87.85 

1.060,     18  53  88.7 

5.49 

8186.6 

30 

10  18  84.19 

0.739 

1158  10.8 

3.64 

19  39.5 

31  .  10    7  58.59 

+1.059    +18  51  19.5 

-5.37 

8183.1 

31 

10  18  41.70 

•fO.796 

+1156  43.8 

-8.56 

19  35.8 

38 

1  10    8  17.73 

+1.044    +18  49  11.8 

-5.39 

81  19.6 

38 

10  18  59.00 

+0.719 

+1155  19.3 

-3.48 

19  33.3 

Day  of  the  Month. 

8th. 

16th. 

24th. 

Day  of  the  Month. 

9d. 

10th. 

18th. 

Mth. 

Po 

lar  Sdmidian 

leter 

7':7 
0.9 

77 
0.9 

7:8 
0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

7.8 
0.9 

7:9 
0.9 

ao 

0.9 

t/:i 

0.9 

Horizontal  Pan 

dlax 

NOTB.~The  sign  +  indicates  north  deolinatlona; 

the  sien  —  indicates  aoath  deoUnationa. 
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GREBirWICH  MEAN  TIME. 

NOVEMBEB. 

DECEMBER. 

i 

1 

Ascension. 

Var.of 
B.A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 
Deol. 
fori 
Hoar. 

Meridian 
Psssage. 

1 

Ascension. 

Var.of 
B.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

No<m. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     8      1        s 
10  18  59.00     +0.719 

O         1         II 

+11  55  19.3 

II 
-3.48 

h    m 
19  32.2 

1 

h    m     s 
10  24  49.37 

A 

+0.949 

O         /         »/ 

+1129  11.4 

It 
-0.76 

h    m 
17  39.9 

2 

10  19  15.91        0.896 

11  53  56.6 

3.40 

19  28.5 

2 

10  24  54.97 

0995 

1128  54.6 

0.65 

17  36.0 

3 

10  19  32.50;      0.684 

1152  35.81      3.39 

19  24.9 

3 

10  25    0.16 

0.906       1128  40.1 

0.55!  17  32.2 1 

4 

10  19  48.76,      0.670 

11  51  17.0 

3.94 

19  21.2 

4 

10  25    4.92 

0.191 

1128  28.1 

0.45!  17  28.3 1 

.5 

10  20    4.68 1      0.656 

1150    0.1 

3.16 

19  17.5 

5 

10  25    9.27 

0.173 

11  28  18.5 

0.35 

17  24.4 

6    10  20  20.26 

+0.649 

+1 1  48  45.2 

-3.08 

19  13.8 

6 

10  25  13.20 

+0.156 

+1128  11.4 

-0.95 

17  20.6 

7    I0  20:«.50 

0.698 

1 1  47  32.2 

3.00 

19  10.1 

7 

10  25  16.71 

0.138 

1128   6.7 

0.15 

17  16.7 

8    10  20  50.39 

0.613 

11  46  21.2 

9.92 

19    6.4 

8 

10  25  19.80 

0.190 

1128    4.4 

-0.05 

17  12.8 

9    10  21    4.93 

0.569 

1145  12.3 

9.84 

19    2.7 

9 

10  25  22.47 

0.103 

1128   4.6 

+O.05 

17    8.9 

10    10  21  19.11 

0.584 

1144    5.4 

9  75 

18  59.0 

10 

10  25  24.72 

0.065 

1128   7.2 

0.16 

17    5.0 

11 

10  21  32.95 

+0.569 

+11  43    0.6 

-9.66 

18  53.3 

11 

10  25  26.54 

+O.067 

+11  28  12.2 

+0.96 

17    1.1 

12 

10  21  46.42 

0.564 

11  41  57.9 

9.57 

18  51.6 

12 

10  25  27.94 

0.090 

11  28  19.7 

0.57 

16  57.2 

13 

10  21  59.52 

0.539 

1 1  40  57.3 

9.48 

18  47.9 

13 

10  25  28.91 

0.039 

112829.6 

0.47 

16  53.3 

14 

10  22  12.26,      0.903 1 

1139  58.9 

9.39 

18  44.2 

14 

10  25  29.46 

+0.014 

1128  42.0 

0.67 

16  49.3 

15 

10  22  24.63 

0.508 

1139    2.6 

9.30 

18  40.4 

15 

10  25  29.58 

-0.003 

1128  56.9 

0.67 

16  45.4 

16 

10  22  36.62 

+0.499 

+1138    8.5 

-9.91 

18  36.7 

16 

10  25  29  27 

-0.091 

+11  29  14.1 

+0.77 

16  41.5 

17    10  22  48.33 

0.476 

11  37  16.6 

9.19 

18  32.9 

17 

10  25  28.54 

0.039 

11  29  33.8 

0.87 

16  37.5 

18 

10  22  59.46 

0.460 

1136  26.9 

9.03 

18  29.2 

18 

10  25  27.38 

0.057 

1 1  29  56.0 

0.97 

16  33.6 

19 

10  23  10.31 

0.444 

1135  39.4 

1.94 

18  25.4 

19 

10  25  25.79 

0.075 

11  30  20.6 

1.07 

16  29.6 

20 

10  23  20.77 

0.496 

1134  54.2 

1.84 

18  21.7 

20 

10  25  23.78 

0.093 

1 1  30  47.5 

1.17 

16  25.6 

21 

10  23  30.84 

+0.419 

+1134  11.3 

-1.74 

18  17.9 

21 

10  25  21.34 

-0.111 

+1131  16.9 

+1.97116  21.7 

22 

10  23  40.50       0.385 

1133  30.8 

1.65 

18  14.2 

22 

10  25  18.48 

0.199 

113148.7 

1.87,16  17.7 

23 

10  23  49.78 

0.378 

1 1  32  52.5 

1.55 

18  10.4 

23 

10  25  15.20 

0.146 

1132  22.9 

1.47  ^  16  13.7 

24 

10  23  58.66 

0.361 

11  32  16.5 

1.45 

18   6.6 

24 

10  25  11.50 

0.163 

1132  59.4 

1.57 

16    9.7 

25 

10  24    7J3 

0.344 

113143.0 

1.35 

18    2.8 

25 

10  25    7.38 

0.180 

1133  38.2 

1.67 

16    6.7 

26 

10  24  15.19 

+0.397 

+1131  11.8 

-1.95 

17  59.0 

26 

10  25    2.84 

-0.197 

+11  34  19.4 

+1.76 

16    1.7 

27 

10  24  22.85  1     0.310 

.1130  42.9 

1.15 

17  55.2 

27 

10  24  57.90 

0.914 

1135    2.9 

1.86 

15  57.6 

28 

10  24  30.10       0.983 

1130  16.4 

1.05 

17  51.3 

28 

10  24  52.55 

0.931 

1135  48.7 

1.06 

15  53.6 

29 

10  24  36.93       0.976 

1 1  29  52.4 

0.95 

17  47.5 

29 

10  24  46.79 

0.948 

1136  36.8 

9.05 

15  49.6 

30 

10  24  43.36       0.959 

1129  30.7 

^0.85 

17  43.7 

30 

10  24  40.63 

0.965 

11  37  27.1 

9.14 

15  45.6 

|3I 

10  24  49.37:   +0.949 

+  11  29  11.4 

-0.75 

17  39.9 

31 

10  24  34.07 

-0.981 

+1138  19.6 

■W.93 

15  41.5 

32 

10  24  54.97  1   +0.995 

1 

+1128  54.6 

-0.65 

17  36.0 

32 

1024  27.11 

-0.998 

+1139  14.2 

•HI.39 

15  37.5 

Day  of  Ihe  Month. 

Sd. 

11th. 

19th. 

27th. 

Day  of  the  Month. 

6th. 

ISth. 

91st. 

99th. 

t7th. 

Polar  Semi  diameter  .  . 
Horizontal  Parallax  .  . 

0.9 

8.3 
0.9 

^4 
1.0 

8:5 

1.0 

Polar  Semidiam 
Horizontal  Pan 

leter  .  . 
iliaz  .  . 

87 
1.0 

^:8 

1.0 

1.0 

rf:o 

1.0 

9:1 
1.0 

The  sign + prefixed  to  the  1 
tkms  ore  decreasing.    Tl 

looily  change  of  declination  indicates  that  north  deol 
le — sign  indioatee  that  north  declinations  are  decreai 

[nations  are  increasing  a 
Bing  and  soath  dedinati 

md  south  declisa- 
ons  increasing. 
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6BEENWI0H  MEAN  TIME. 

Month 
and 
Day. 

Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Ded£iatton. 

Var.of 
Decl. 
fori 
Day. 

Mwldiaa 
Paange. 

Month 
and 
Day. 

^^"* 

Var.of 
RA. 
fori 
Day. 

Apparent 
Defifnation. 

Var.of 
DecL 
fori 
Day. 

Meridian 

lioon* 

Noon. 

^oon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Jan.    3 

h  m     8 
13  2122.96 

0 
+4.7W 

0     /    tt 
-7  54   4.8 

If 
-86.85 

h    m 
1825.2 

July   2 

h  m    8 
13   6  55.56 

B 

+1.399 

0     t    It 
-6  27    1.6 

II 
-10.78 

k    m 
623.0 

7 

132140.13 

3.883 

7  5540.0 

91.31 

18  9.8 

6 

13   7   2.43 

9.106 

627  54.1 

15.56 

6   7.4 

11 

132154.00 

3.053 

7  5655.2 

16.31 

17  54.3 

10 

13   712.41 

9.884 

629  5.8 

80.31 

551.9 

15 

1322   4.54 

9.817 

7  57  50.5 

11.31 

17  38.7 

14 

13   725.49 

3.661 

630  36.4 

94.96 

536.4 

19 

132211.73 

1.376 

7  5825.7 

6.99 

1723.1 

18 

13   741.61 

4.408 

6  3225.5 

99  J» 

520.9 

23iJ3 -22  15.54 

-fO.581 

-7  5840.8 

-1.97 

17   7.4 

22 

13  8  0.74 

+6.155 

-634  32.9 

-34.10 

5  5.5 

^1  132215.98 

-0.314 

7  58.35.9 

+  3.74 

1651.7 

26 

13  822.83 

6.889 

6  3658.2 

88.58 

4  5U.I 

31    132213.04 

1.153 

75811.0 

8.71 

1635.9 

30 

13  847.82 

6.603 

6  39  40.9 

49.89 

4  34.8 

Feb.   4   13  22  6.77 

1.978 

7  57  26.4 

13.68 

1620.0 

Aug.  3 

13   915.62 

7.893 

6  42  40.5 

46.95 

4  19.5 

8J 1321  57.25 

8.781 

7  5622.5 

18.39 

16  4.1 

7 

13  946.13 

7.857 

6  4556.3 

50.90 

4   4.3 

12  13  2144.57 

-3.557 

-7  55  0.0 

+98.90 

1548.2 

11 

131019.23 

+6.603 

-6  4927.5 

-64.67 

349.1 

16  132128.84 

4.305 

7  5319.6 

87.99 

15  32.2 

15 

1310  54.83 

9.904 

6  5313.4 

58iB 

334.0 

20' 1321  10.17 

5094 

7  5121.9 

31.50 

1516.2 

19 

13  1 1  32.83 

9.790 

6  5713.2 

61.66 

318.9 

^'1320  48.69 

6.708 

7  49   7.9 

35.50 

15  0.1 

23 

131213.11 

10.347 

7   126.3 

64.88 

3   3.9 

28113.20  24.56 

6.358 

7  4638.2 

39.87 

14  4.3.9 

27 

1312  55.56 

10.879 

7   5  51.9 

67.89 

248.8 

Mar.  4!  13  1957.95 

H1.947 

-7  43  54.1 

+49.75 

14  27.8 

31 

131340.04 

11.300 

-71029.1 

-70.66 

233.8 

6,131929.06 

7.487 

740  56.7,  45.90 

14  11.6 

Sept.  4 

1314  26.39 

11.810 

7  1516.8 

73.18 

318.9 

12  131858.13 

7.970 

7  37  47.3 

48.71 

1355.3 

8 

131514.46 

18.899 

7  2014.2 

75.45 

2  4.0 

16   131825.38 

8.306 

7  34  27.5 

61.16 

13  39.0 

12 

1316  4.11 

18.600 

72620.1 

77.49 

149.1 

2011317  51.04 

8.785 

7  30  58.5 

53.87 

1322.7 

16 

13  1655.21 

18.949 

7  30  33.8 

79.30 

134.2 

24,1317  15.34 

-8.074 

-7  87  21.8 

+55.03 

13   6.4 

20 

1317  47.60 

13JM6 

-7  35  54.2 

-80.88 

1  19.3 

28  1316  38.51 

9.390 

7  2338.8 

66.41 

1250.1 

S4 

131841.13 

13.611 

7  4120.5 

89iU 

1    4.5 

Apr.   1    1316  0.87 

9.406 

71951.1 

57.38 

1233.7 

28 

13  1935.62 

13.799 

7  4651.6 

83.86 

0  49.7 

5*131522.66 

9.601 

7  16  0.4 

57.99 

1217.3 

Oct.    2 

13  20  30.90 

13.903 

7  5226.2 

84.01 

0  34.9 

9|l3l444.]6 

9.637 

7  12   8.4  1  58.09 

12    1.0 

6 

132126.79 

14.033 

7  58   3.3 

84.50 

020.1 

1311314    5.65 

-8.605 

-7    816.81+67.79 

1 1  44.6 

10 

132228.12 

14.193 

-8   341.8 

-84.73 

0   5.3 

17!  13  13  27.40 

9.513 

7   4  27.1 

57.04 

1128.3 

14 

132319.72 

14.171 

8  920.8 

84.79 

23  46.8 

21    13  12  49.64 

9.355 

7  041.0 

55.98 

1111.9 

18 

1324  16.43 

14.177 

8  14  59.3 

84.46 

23  32.0 

25   13  1212.64 

9.135 

6  56  59.8 

64.54 

10  55.6 

22 

13  2513.07 

14.136 

8  20  36.1 

83.99 

23  17.2 

29,13  1136.65 

8.851 

6  53  25.2 

59.71 

1039.3 

26 

13  26  9.46 

14.047 

82610.3 

83.09 

23   2.4 

May   3|13M    1.92 

-8.509 

-6  49  58.6 

+60.49 

1023.0 

30 

13  27  5.38 

13.909 

-8  3140.5 

-«i.g6 

22  47.6 

7,1310  28.70 

6.096 

64641.7 

47.91 

10  6.7 

Nor.   3 

13  28  0.66 

13.794 

8  37  5.7 

80.00 

22  32.8 

11    13   957.22 

7.640 

6  43  35.7 

45.09 

9  50.4 

7 

13  2855.12 

18.497 

8  4224.9 

78.97 

2217.9 

15  13   927.65 

7.137 

6  40  41.9 

41.84 

9  34.2 

11 

132948.59 

13.999 

847  37.1 

77.10 

22  3.1 

19<  13   9  0.18 

6.591 

6  38    1.3 

38.41 

9  18.1 

15 

13  30  40.89 

19.916 

85241.4 

75.00 

21  48.2 

23^13  834.97 

-6.003 

-6  35  34.9 

+34.73 

9    1.9 

19 

13  3131.84 

18.555 

-857  36.8 

-79.64 

21  33.3 

27il3  812.20 

5.374 

6  33  23.8 

30.80 

845.8 

23 

13  3221.27 

18.147 

9  222.1 

70.00 

21  18.4 

31 113   7  52.03 

4.707 

6  31  28.8 

96.64 

829.7 

27 

13  33  8.96 

11.693 

9  6  56.4 

67.18 

21    3.5 

June  4113   7  34.58 

4010 

6  29  50.0 

99.98 

813.7 

Dec.    1 

13  33  54.75 

11.196 

91118.8 

64.01 

20  48.5 

8|  13   719.98 

3.990 

62830.7 

17.80 

757.8 

5 

1334  38.48 

10.661 

91528.3 

60.68 

20.33.5 

12'  13   7   8.29 

-9.553 

-6  27  28.6 

+13.91 

741.9 

9 

13  3520.00 

10.090 

-9  1924.0 

-57.18 

20  18.5 

16' 13   6  59.57 

1.801 

6  26  45.1 

8.54 

726.0 

13 

13  3559.15 

+9.481 

9  23   5.4 

63.60 

20   3.4 

20' 13   6  53.89 

1.035 

6  26  20.3 

+  3.80 

710.2 

17 

13  3635.79 

8.834 

926  31.7    49.59 

19  48.2 

24    13   6  51.31 

-0.356 

6  2614.7 

-1.01      6  54.4 

21 

13  37  9.77 

8.149 

9  2941.9!  45.50 

19  33.1 

28|  13   6  51.86  +0.531 

6  26  28.4 

5.86     6  38.7 

25 

13  3740.94 

7.430 

9  3235.5 

41.94 

19  17.9 

July   2113   6  55.56 +1.3Sa 

-627    1.6 

-10.79      623.0 

29 

13  38  9.17 

+6.681 

-9  3511.7 

-36.83 

19   2.6 

6:13   7   2.43  44.108 

-627  54.1 

-15.55      6   7.4 

33 

13  38  34.36 

+5.911 

-9  37  30.0 

-39.31 

18  47.3 

Greatest  horizontal  parallax, 
Least  horisontal  parallax, 


AprU      10,  0".51. 
October  14,  0".46. 


Greatest  semidiameter, 
Least  semidiameter, 


April      10,  1" 
October  14,  1".78. 


NEPTUNE,  1889. 
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GREENWICH  MEAN  TIME. 

Month 
and 
Day. 

Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
De<d&iation. 

Var.of 
Decl. 
fori 
Day. 

Meridian 
PasMge. 

Month 
and 
Dfty. 

Apparent 

lUght 
Ascension. 

Var.of 
R.A. 
fori 
Day. 

Apparent 
Dedtnation. 

Var.of 
Deol. 
fori 
Day. 

Meridian 
FMsage. 

XooH. 

Noon. 

Jfoon. 

Noon. 

Noon. 

Nwm. 

Noon. 

Noon. 

h  m     s 

8 

O        1        // 

II 

h    m 

h  m     B 

8 

O        1        II 

II 

h    m 

Jan.    3 

3  58  13.44  1-4.603  +18  87  47.4 

-11.55 

8  57.5 

July   8 

4    6  56.98 

+7.811 

+  19  1680.9 

+10.55 

8180.7 

7 

3  5IfS5.55 

4.850,    18  87    4.8 

10.05 

841.5 

6 

4   7  87.55 

7.408 

19  17  36.9 

18.43 

31    5.5 

11 

3  51  39.47 

3.785  1   188687.8 

8.47 

885.5 

10 

4   7  56.87 

7.150 

19  18  48.3 

17.97 

80  50.8 

15 

3  5185.30 

3.997 

1885  56.6 

6.83 

8  9.6 

14 

4   884.79 

6.706 

19  19  55.0 

16.07 

80.34.9 

19 

3  51  13.18 

9.789 

188538.6 

5.16 

7  5.3.6 

18 

4   8  51.81 

6.411 

19  80  56.8 

14.89 

80  19.6 

23 

3  51    3.01 

H8.963 

+1885  15.4 

-3.43 

7  37.7 

88 

4   9  16.05 

+6.003 

+19  8153.5 

+13.53 

80    4.3 

87 

3  50  55.04 

1.718 

1885   5.8 

-  1.67 

781.9 

86 

4   9  39.80 

5.570 

19  88  45.0 

19.91 

19  49.0 

31 

3  50  49.88 

1.163 

1885  8.1 

+  0.13 

7   6.1 

30 

4  10   0.58 

5.113 

198331.1 

10.83 

19  33.6 

Feb.   4 

3  5045.75 

0.696 

1885  6.3 

1.95 

6  50.3 

Aug.  3 

4  10  80.08 

4.637 

1984  11.6 

0.43 

19  18.8 

8 

3  50  44.58 

-0.093 

18  85  17.7 

3.74 

6  34.5 

7 

4  10  37.66 

4.140 

19  84  46.5 

8.03 

19   8.8 

12 

3  5045.57 

+0.548 

+1885  36.8 

+  5.53 

618.8 

11 

4  1053.85 

+9.645 

+19  85  15.8 

+  6.69 

1847.3 

16 

3  50  48.90 

1.117 

1886    1.9 

7.99 

6   3.8 

15 

4  11    6.80 

3.197 

19  85  39.4 

5.17 

18  31.8 

80 

3  50  54.50 

1.689 

188634.5 

0.09 

547.5 

19 

4  1 1  18.85 

9.597 

1985  57.1 

3.70 

18  16.8 

84 

3  51    8.35 

3.943 

1887  14.0 

10.79 

5  31.9 

83 

4  1187.56 

9.055 

19  86   9.0 

9.95 

18   0.6 

88 

3  5118.44 

9.801 

18  88  0.8 

19.37 

516.4 

87 

4  1134.68 

1.505 

1986  15.1 

+  0.70 

17  45.0 

Mar.   4 

3  5184.74 

+3.345 

+188858.9 

+13.06 

5    0.9 

31 

4  1 1  39.59 

+0.048 

+19  86  15.3 

-0.71 

17  89.4 

8 

3  5139.18 

3.874 

1889  51.8 

15.49 

4  45.4 

Sept.  4 

4  1148.86 

+0.301 

19  86   9.5 

9.16 

1713.7 

18 

3  5155.71 

4.386 

18  30  56.7 

16.04 

4  89.9 

8 

4  1148.71 

H).164 

19  85  58.1 

3.55 

16  58.0 

16 

3  5814.84 

4.878 

1838   7.8 

18.30 

4  14.5 

18 

4  1140.95 

0.716 

198541.1 

4.05 

1648.8 

80 

3  5834.71 

5.3501    18  33  83.0 

10.50 

3  59.1 

16 

4  1 1  36.99 

1.963 

19  85  18.5 

6.33 

1686.4 

84 

3  58  57.08 1+5.806  |+18  34  43.8 

+90.70 

3  43.8 

30 

4  1 1  30.85 

-1.805 

+19  84  50.5 

-7.67 

16  10.6 

88 

3  53  81.13 

6.941,   1836  9.8 

91.00 

3  88.4 

84 

4  1188.56 

9.330 

19  84  17.8 

0.00 

15  54.7 

Apr.    1 

353  46.91 

6.649     1837  38.9 

99.03 

313.1 

88 

4  11  18.16 

9.857 

1983  38.6 

10.96 

15  38.8 

5 

3  54  14.87 

7.031'    18  39  18.5 

93.86 

8  57.9 

Oct.    2 

4  10  59.73 

3.366 

19  88  55.8 

11.43 

15  88.9 

9 

3  54  43.18 

7.385]   18  40  49.6 

94.67 

8  48.6 

6 

4  10  45.34 

3.831 

19  88   7.8 

19.57 

15   6.9 

13 

3  5513.31 

+7.706+1848  89.7 

+95.35 

8  87.4 

10 

4  1089.11 

-4.984 

+19  81  14.7Us.64 

14  50.9 

17 

3  55  44.75 

8.007 1   18  44  18.3 

95.05 

818.8 

14 

4  1011.10 

4.716 

19  80  18.1 

14.64 

14  34.9 

81 

3  5617.33 

8.975  i   18  45  57.8 

96.47 

157.0 

18 

4   9  51.48 

5.110 

19  19  17.7 

15.55 

14  18.8 

85 

3  56  50.98 

8.515^   18  47  43.9 

96.88 

141.8 

88 

4   9  30.19 

5.400 

19  18  13.8 

16.30 

14   8.7 

89 

3  57  85.48 

8.798     18  49  38.1 

97.90 

186.7 

86 

4   9   7.54 

5.690 

19  17   6.7 

17.13 

13  46.6 

May    3 

3  58   0.70 '+8.905  1+18  51  81.3 

+97.38 

1  11.5 

30 

4   8  43.61 

-6.198 

+19  15  56.9 

-17.75 

13  30.5 

7 

3  58  36.68 1  9.050 1    18  53  11.0 

97.47 

0  56.4 

Nov.   3 

4   8  18.57 

6.387 

19  14  44.8 

18.96 

13  14.3 

11 

3  5913.06     9.164!    18  55   0.9 

97.45 

041.3 

7 

4   7  58.57 

6.605 

191330.8 

16.60 

18  58.8 

15 

3  59  49.89 

9.945;   18  56  50.5 

97.36 

0  86.1 

11 

4    7  85.78 

6.786 

191815.4 

18.00 

18  48.0 

19 

4   0  86.98 

9.2981    18  58  39.6 

1 

97.17 

011.0 

15 

4   6  58.34 

6.994 

19  10  59.0 

10.18 

1885.8 

83 

4    1    4.83 1+9.319 '+19   0  87.7 

+96.80 

83  58.1 

19 

4   6  30.45 

-7.015 

+19   9  48.1 

-10.95 

18   9.6 

87 

4    141.49 

9.308     19   814.6 

96.58 

83  37.0 

83 

4   6  8.88 

7.069 

19   885.8 

10.17 

1 1  53.4 

31 

4   8  18.65 

9.966     19   3  59.7 

96.04 

83  81.9 

87 

4    534.08 

7.060 

19   7  8.9 

18.07 

1 1  37.8 

June  4 

4   8  55.57 

9.188     19   5  48.8 

95.47 

83   6.8 

Deo.    I 

4    5   5.86 

7.011 

19   5  53.6 

18.66 

1181.0 

8 

4    3  38.11 

9.078'    19   7  83.4 

94.84 

8851.7 

5 

4    4  37.99 

6.016 

19   4  39.8 

18.10 

11    4.8 

18 

4   4   8.16 

+8.941 

+  19   9    1.4 

+94.14 

88  36.5 

9 

4   4  10.59 

-6.7T7 

+19   3  38.8-17.69 
19   8  19.0     16.05 

10  48.7 

16 

4    4  43.60 

8.775 

19  10  36.4 

93.35 

8881.4 

13 

4   3  43.83 

6.507 

10  38.5 

80 

4    5  18.38 

8.579      19  18    8.1 

99.50 

88  6.3 

17 

4   3  17.87 

6.375 

19    1  18.8 

16.13 

10  16.4 

84 

4    5  58.19  j  8.352 1    19  13  36.3 

91.57 

8151.1 

81 

4   8  58.89 

6.107 

19   0  10.1 

15.19 

10   0.8 

26^ 

4    685.10J  8.096|    19  15   0.6 

90.56 

81  35.9 

85 

4   889.07 

5.798 

18  59  11.4 

14.14 

944.1 

July   8 

4   6  56.98 

+7.8111+1916  80.9 

+10.55 

81  80.7 

89 

4   8   6.56 

-5.451 

+18  5817.1 

-19.99 

9  88.0 

6 

4   7  87.55 

+7.4961+1917  36.91+18.43 

81    5.5 

33 

4    1  45.51 

-6.067 

+  18  57  87.6 

-11.74 

9  11.9 

Greatest  horizontal  parallax, 
Least  horizontal  i>araUax, 


November  24,  0".31. 
May  23,  0".29. 


Greatest  semidiameter, 
Leti3t  semidiameter, 


November  24,  l".i 
May  23,  1".25. 
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MBROUKY. 

GREENWICH  MEAK  NOON. 

iMe, 

HeUocentrio 

Londtade, 

Mean  Equinox 

of  Date. 

Daily 
MotimL 

Beduotion 

to 

Orbit 

Heliocentric 
LaUtode. 

DaUy 
Motton. 

Logarithm 

of 

Kadios 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
dlAteDate. 

o 

/ 

// 

a     /     /I 

1      II 

O        1         1$ 

/    II 

Jan.    1 

288 

23 

0.7 

3    0    0.6 

+10  48.2 

-6    9  14.1 

-10  98.4 

9.6514296 

0.1545181 

0.1530425 

3 

294 

28 

40.6 

3    5  50.0 

9    5.2 

6  28  23.2 

8  38.9 

9.6447860 

0.1513664 

0.1494831 

5 

300 

47 

4.3 

3  19  45.9 

6  53.1 

6  43  36.0 

6  31.5 

9.6370674 

0.1473850 

0.1450633 

7 

307 

20 

28.9 

3  90  51.8 

4  14.8 

6  54  16.2 

4    5.8 

9.6282785 

0.1425086 

0.1397102 

9 

314 

11 

22.7 

3  30  15.4 

+  1   15.6 

6  59  40.7 

-  1  15.2 

9.6184370 

0.1366568 

0.1333356 

11 

321 

22 

25.5 

3  41     1.5 

-  1  56.8 

-6  58  58.7 

+  9    9.1 

9.6075799 

0.1297328 

0.1258334 

13 

328 

56 

26.8 

3  53  14.7 

5  11.3 

6  51  11.8 

5  50.0 

9.5957736 

0.1210208 

0.1170779 

15 

336 

56 

24.2 

4    6  57.8 

8  13.5 

6  35  15.1 

10  19.3 

9.5831259 

0.1121856 

0.1069239 

17 

345 

25 

17.1 

4  99    0.6 

10  45.0 

6    9  59.8 

16    8.7 

9.5698026 

0.1012717 

0.0952009 

19 

354 

25 

56.8 

4  38  49.6 

12  24.7 

5  34  19.4 

90  36.4 

9.5560448 

0.0887065 

0.0817474 

21 

4 

0 

61.0 

4  56  90.4 

-12  50.6 

-4  47  19.1 

+96  96.3 

9.5421891 

0.0743061 

0.0663604 

23 

14 

11 

41.7 

5  14  39.8 

11  44.6 

3  4831.7 

39  19.6 

9.5286819 

0.0578895 

0.0488752 

25 

24 

58 

55.2 

5  39  34.9 

8  58.5 

2  38  17.3 

37  47.6 

9.5160843 

0.0393025 

0.0291625 

27 

36 

21 

9.0 

5  40  90.9 

-  4  41.8 

-1  18    6.1 

49    9.1 

9.5050493 

0.0184529 

0.0071814 

29 

48 

14 

36.7 

6    3  34.4 

+  0  33.3 

+0    9    4.3 

44  30.0 

9.4962722 

9.9953664 

9.98:)0400 

31 

60 

32 

48.3 

6  13  48.0 

+  5  52.6 

+1  38  47.9 

+44  36.6 

9.4903978 

9.9702502 

9.9570631 

Feb.    2 

73 

6 

32.9 

6  18  57.1 

10  11.7 

3    5  34.6 

41  40.1 

9.4879079 

9.9435643 

9.9298603 

4 

85 

44 

39.4 

6  18    8.4 

12  34.4 

4  23  41.7 

36    1.3 

9.4890204 

9.9160787 

9.9023677 

6 

98 

15 

8.2 

6  11  93.1 

12  33.3 

5  28  17.1 

98  18.9 

9.4936366 

9.8888941 

9.8758388 

8 

110 

26 

43.2 

5  60  95.6 

10  16.7 

6  16  11.5 

10  30.7 

9.5013664 

9.8633940 

9.8517532 

10 

122 

10 

13.7 

5  43  33.0 

+  6  20.2 

+6  46  17.7 

+10  30.6 

9.5116140 

9.8411058 

9.8316267 

12 

133 

19 

18.7 

5  95  15.6 

•H  1  38.9 

6  59  19.2 

+  9  98.1 

9.5236912 

9.8234683 

9.8167485 

14 

143 

50 

37.2 

5    5  50.3 

-3     1.8 

6  57  13.8 

-4  94.3 

9.5369203 

9.8115480 

9.80790S3 

16 

153 

43 

22.9 

4  46  59.8 

7    4.0 

6  42  36.3 

0  50.4 

9.5507006 

9.8058130 

9.8052256 

18 

162 

58 

47.2 

4  98  43.8 

10    6.8 

6  18    8.1 

14  16.7 

9.5645411 

9.8060597 

9.8082053 

20 

171 

39 

15.5 

4  19    0.5 

-12    1.3 

+5  46  15.2 

-17  95.3 

9.5780647 

9.8115321 

9.8158990 

22 

179 

47  56.0 

3  66  57.1 

12  49.7 

5    9    4.9 

10  86.6 

9.5909956 

9.8211604 

9.8271749 

24 

187 

28 

12.8 

3  43  36.8 

12  38.8 

4  28  18.5 

91    3.9 

9.6031412 

9.8338058 

9.8409307 

26 

194 

43 

30.8 

3  31  57.6 

11  38.6 

3  45  15.3 

9155.0 

9.6143735 

9.8484377 

9.8562286 

28 

201 

37 

6.6 

3  91  53.4 

9  59.9 

3    0  56.1 

98  90.5 

9.6246118 

9.8642179 

9.8723334 

Mar.   2 

208 

12 

3.0 

3  13  17.0 

-  7  52.9 

+2  16    6.4 

-99  96.3 

9.6338090 

9.8805138 

9.8887081 

4 

214 

31 

8.5 

3    6    1.9 

5  27.3 

1  31  20.4 

99  17.6 

9.G419409 

9.8968749 

9.9049807 

6 

220 

36 

56.7 

9  50  58.7 

2  51.6 

0  47    3.3 

91  68.0 

9.6489986 

9.9129968 

9.9209082 

8 

226 

31 

48.0 

9  65    3.3 

-  0  13.0 

+0    3  33.9 

91  30.9 

9.6549823 

9.9286929 

9.9363401 

10 

232 

17 

50.9 

9  51    0.5 

+  2  22.2 

-0  38  53.1 

SO  55.9 

9.6598977 

9.9438409 

9.9511895 

12 

237 

57 

4.3 

9  48  13.0 

+  4  48.7 

-1  20    6.4 

-90  16.4 

9.6637517 

9.958:)817 

9.9654153 

14 

243 

31 

19.0 

9  46  10.4 

7    2.1 

1  59  56.6 

10  39.6 

9.6665528 

9.9722894 

9.9790043 

16 

249 

2 

20.3 

9  44  50.9 

8  58.3 

2  38  15.0 

18  44.9 

9.6683071 

9.9855611 

9.9919617 

18 

254 

31 

48.7 

9  44  37.6 

10  34.2 

3  14  53.2 

17  59.6 

9.6690196 

9.9982081 

0.0043029 

20 

260 

1 

22.9 

9  45    4.9 

11  46.7 

3  49  42.3 

16  55.7 

9.6686917 

0.0102490 

0.0160492 

22 

265 

32 

40.8 

9  46  91.9 

+12  33.3 

-4  22  32.5 

-16  53.6 

9.6673223 

0.0217062 

0.0272229 

24 

27! 

•  7 

21.0 

9  48  97.3 

12  51.9 

4  53  12.3 

14  45.0 

9.6649085 

0.0326021 

0.0378460 

26 

276 

47 

4.6 

9  51  94.0 

12  41.0 

5  21  27.6 

13  98.8 

9.6614442 

0.0429569 

0.0479370 

28 

282 

33 

36.7 

9  55  16.6 

11  59.6 

5  47    1.5 

19    3.4 

9.6569222 

0.0527880 

0.0575111 

30 

288 

28 

49.2 

3    0    5.6 

10  46.9 

6    9  33.8 

10  96.8 

9.6513338 

0.0621073 

0.0665771 

32 

294 

34 

40.2 

3    5  56.9 

+  9    3.4 

-6  2<<  3f>.4 

-8  36.4 

9.6446734 

0.0709203 

0.0751364 

34 

300 

53 

16.9 

3  19  59.3 

+  6  50.8 

-6  4:j  4^.t2 

-6  99.4 

9.6369381 

p.0792243 
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MEROUET. 

QREEKWICH  MEAN  NOON 

Date. 

HeUooentrio 

Longitade, 

HeanBqninoz 

of  Site. 

DaOr 
Motimu 

Beduotion 

to 

Orbit. 

HeUocentilo 
Latitude. 

Daily 
HoU<»i. 

Logarithm 

of 

Radioa 

Vector. 

Logarithm  of  DiBtaaoe 
from  Earth- 

At  Bate. 

At  Interme- 

O        1        It 

O       $       M 

1      II 

O       1        u 

1    // 

Apr.    1 

294  34  40.Q 

8    5  55.9 

4-  9    3.4 

-6  28  39.4 

-8  86.4 

9.6446734 

0.070920r5 

0.0751364 

3 

300  53  16.9 

8  19  58.3 

6  50.8 

6  43  48.2 

6  90.4 

9.6369381 

0.0792243 

0.0831822 

5 

307  26  56.9 

8  91    0.0 

4  12.2 

6  54  23.8 

4    9.6 

9.6281327 

0.0870076 

0.0906973 

7 

314  18     8.4 

3  80  94.8 

+  1  12.7 

6  59  43.0 

-  I  19.8 

9.6182752 

0.0942471 

0.0976520 

9 

321   29  31.3 

8  41  19.8 

-  1  59.8 

6  58  54.8 

+  9    5.4 

9.6074030 

0.1009059 

0.1040017 

11 

329     3  55.7 

8  58  96.0 

-  5  14.3 

-6  51    0.7 

+  5  54.1 

9.5955829 

0.1069312 

0.1096851 

13 

337     4  18.9 

4  '7  11.1 

8  16.1 

6  34  55.8 

10  16.6 

9.5829236 

0.1122526 

0.1146213 

15 

345  33  40.4 

4  99  94.4 

10  47.1 

6    9  31.3 

15  13.6 

9.5695921 

0.1167782 

0.1187077 

17 

354  34  51.1 

4  88  56.8 

12  25.6 

5  33  40.6 

90  41.8 

9.5558306 

0.1203935 

0.1218176 

19 

4   10  18.5 

4  56  87.9 

12  50.3 

4  46  29.4 

96  31.6 

9.5419771 

0.1229603 

0.1238013 

21 

14  21  43.0 

5  14  49.0 

-11  42.6 

-3  47  30.9 

439  95.9 

9.5284802 

0.1243187 

0.1244896 

23 

25     9  30.4 

5  89  50.7 

8  55.0 

2  37    6.2 

87  59.1 

9.5159019 

0.1242910 

0.1236999 

25 

36  32  15.4 

5  48  85.5 

-  4  37.2 

-1  16  46.9 

49  19.4 

9.5048968 

0.1226938 

0.1212513 

27 

48  26     9.5 

6    8  45.9 

+  0  38.4 

+0  10  28.1 

44  40.9 

9.4961603 

0.1193530 

0.1169826 

29 

60  44  40.0 

6  13S8S 

5  57.3 

i  40  11.5 

44  85.9 

9.4903352 

0.1141268 

0.1107765 

May    1 

73  18  34.0 

6  18  50.0 

+10  14.0 

+3    6  52.7 

441  86.8 

9.4879005 

0.1069267 

0.1025782 

3 

85  56  38.5 

6  18    4.5 

12  35.4 

4  24  49.1 

85  54.6 

9.4890685 

0.0977365 

0.0924087 

5 

98  26  54.1 

6  11  14.1 

12  32.2 

5  29  10.0 

96  10.9 

9.4937364 

0.0866122 

0.0803644 

7 

no  38    6.6 

5  50  19.1 

10  13.6 

6  16  47.7 

10  99.3 

9.5015098 

0.0736868 

0.0666032 

9 

122  21     6.4 

5  43  16.6 

6  17.5 

6  46  37.6 

10  81.6 

9.5117908 

0.0591390 

0.0513214 

11 

133  29  37.5 

5  94  56.0 

4-  1  34.3 

46  59  23.7 

4  9  95.0 

9.5238904 

0.0431774 

0.0347343 

13 

144     0  19.6 

5    5  41.1 

-3    5.9 

6  57    5.4 

-4  80.1 

9.5371319 

0.0260183 

0.0170553 

15 

153  52  29.7 

4  46  35.4 

7    7.3 

6  42  17.5 

10    4.3 

9.5509161 

0.0078704 

9.9984874 

17 

163     7  20.2 

4  98  97.4 

10    9.1 

6  17  40.8 

14  90.9 

9.5647541 

9.9889293 

9.9792180 

19 

171   47  17.2 

4  11  45.6 

12    2.5 

5  45  42.5 

17  97.6 

9.5782701 

9.9693745 

9.9594196 

21 

179  55  29.6 

3  56  43.8 

-12  50.0 

+5    8  28.2 

-19  88.3 

9.5911896 

9.9493736 

9.9392557 

23 

187  35  21.4 

3  43  95.9 

12  38.2 

4  27  39.0 

91    4.3 

9.6033217 

9.9290862 

9.9188851 

25 

194  50  17.7 

3  31  47.5 

11  37.4 

3  44  34.2 

91  55.6 

9.6145388 

9.9086735 

9.8984731 

87 

201   43  34.6 

3  91  44.7 

9  58.1 

3    0  14.2 

99  90.7 

9.6247609 

9.8883064 

9.8781976 

29 

208  18  14.9 

3  13    0.6 

7  50.7 

2  15  24.4 

99  96.3 

9.6339413 

9.8681723 

9.8582582 

31 

214  37    6.8 

3    5  55.1 

-  5  24.9 

4-]  30  38.7 

-99  17.4 

9.6420564 

9.8484851 

9.8388854 

Jane  2 

220  42  44.0 

9  50  53.7 

2  49.1 

0  46  22.1 

91  57.6 

9.6490973 

9.8294941 

9.8203489 

4 

226  37  26.1 

9  54  50.9 

-  0  10.5 

+0    2  53.7 

91  90.6 

9.6550642 

9.8114897 

9.8029593 

6 

232  23  21.9 

9  61    6.4 

+  2  24.6 

-0  39  32.3 

90  55.4 

9.6599628 

9.7946035 

9.7870700 

8 

238    2  29.9 

9  48  10.0 

4  50.9 

1  20  44.4 

90  16.0 

9.6638003 

9.7798083 

9.7730688 

10 

243  36  41.3 

9  46    9.1 

+  7    4.0 

-2    0  33.3 

-10  89.1 

9.6665850 

9.7669031 

9.7613626 

12 

249     7  40.5 

9  44  58.5 

9    0.0 

2  38  50.2 

18  44.1 

9.6683232 

9.7564968 

9.7523527 

14 

254  37     8.4 

9  44  87.6 

10  35.5 

3  15  26.8 

17  51.8 

9.6690194 

9.7489737 

9.7463977 

16 

260     6  43.6 

9  45    5.7 

11  47.6 

3  50  14.2 

16  54.8 

9.6686753 

9.7446569 

9.7437767 

18 

265  38    4.0 

9  46  93.0 

12  33.8 

4  23    2.5 

15  59.5 

9.6672901 

9.7437738 

9.7446567 

20 

271    12  48.5 

9  48  99.8 

•I-12  51.9 

-4  53  40.1 

-14  48.0 

9.6648604 

9.7464245 

9.7490676 

22 

276  52  37.7 

9  51  98.9 

12  40  6 

5  21  52.9 

13  97.6 

9.6613800 

9.7525673 

9.7568972 

24 

282  39  17.4 

9  55  90.6 

11  58.7 

5  47  24.2 

19    9.0 

9.6568417 

9.7620241 

9.7679082 

26 

288  34  39.0 

8    0  10.7 

10  45.5 

6    9  53.4 

10  95.1 

9.6512372 

9.7745050 

9.7817659 

28 

294  40  41.1 

3    6    1.0 

9     1.5 

6  28  55.6 

6  84.5 

9.6445606 

9.7896393 

9.7980731 

30 

300  59  30.8 

8  19  59.9 

•»-  6  48.5 

-6  44    0.4 

-6  97.8 

9.6368093 

9.8070148 

9.8164119 

32 

307  33  25.8. 

8  91    6.9 

+  4    9.5 

-6  54  31.4 

-4    0.1 

9.6279880 

9.8262101 

252 


HELIOCENTRIC   CO-ORDINATES,   1889. 


f 

MBROUEY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

LoDgitnde, 

MeanEqaiDoz 

of  Date. 

Daily 
Motion. 

Redact  ion 

to 

Orbit. 

Heliocentrio 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

BadiuB 

Vector. 

Logarithm  of  Diatanoe 
fh>m  Barth— 

'  At  Date. 

At  Interme- 
diate Date. 

0 

^ 

II 

Q       1       II 

/     II 

O         /          II 

/     // 

July  2 

307 

33 

25.8 

3  91    8.3 

+  4    9.5 

-6  54  31.4 

-4    0.1 

9.6279880 

9.8262101 

9.8363611 

4 

314 

24 

55.0 

3S0  34.S 

-h  1     9.8 

6  59  45.2 

-1    0.4 

9.6181151 

9.8468155 

9.8575266 

6 

321 

36 

37.8 

3  41  S3.0 

-  2    2.8 

6  58  50.8 

+  9    8.7 

9.6078283 

9.8684501 

9.8795440 

8 

329 

11 

24.8 

3  53  38.9 

5  17.2 

6  50  49.6 

5  57.9 

9.5953951 

9.8907678 

9.9020826 

10 

337 

12 

13.2 

4    7  94.7 

8  18.7 

6  34  36.5 

10  91.0 

9.5827249 

9.9134515 

9.9248396 

]2 

345 

42 

2.7 

4  99  39  0 

-10  49.1 

-6    9    2.7 

+15  18.5 

9.5693855 

9.9362124 

9.9475363 

14 

354 

43 

43.6 

4  39  14.4 

12  26.6 

5  33    1.8 

90  47.1 

9.5556206 

9.9587780 

9.9699046 

16 

4 

19 

43.0 

4  56  53.6 

12  50.0 

4  45  39.8 

96  37.4 

9.5417696 

9.9808832 

9.9916819 

18 

14 

31 

40.7 

5  15    6.4 

11  40.9 

3  46  30.3 

39  30.5 

9.5282832 

0.0022672 

0.0126058 

30 

25 

20 

0.1 

5  33    6.3 

8  51.8 

2  35  55.7 

37  56.6 

9.5157246 

0.0226644 

0.0324099 

22 

36 

43 

14.7 

5  49  49.4 

-  4  32.6 

-1  15  28.6 

+49  15.5 

9.5047497 

0.0418097 

0.0608321 

24 

48 

37 

33.7 

6    3  56.6 

-1-  0  43.3 

+0  11  50.8 

44  41.9 

9.4960538 

0.0594466 

0.0676256^ 

26 

60 

56 

21.1 

6  14    4.9 

6    1.9 

1  41  33.9 

44  83.7 

9.4902782 

0.0753443 

0.0826811 

28 

73 

30 

22.6 

6  19    0.0 

10  18.1 

3    8    9.4 

41  89.5 

9.4878979 

0.0893192 

0.0965465 

30 

86 

8 

23.6 

6  18    0.9 

12  36.6 

4  25  55.0 

35  48.7 

9.4891208 

0.1012563 

0.1064471 

Aug.   1 

98 

38 

25.5 

6  11    4.7 

+12  31.0 

+5  30    1.6 

498    9.4 

9.4938397 

0.1111223 

0.1162902 

3 

110 

49 

14.7 

5  58  58.6 

10  10.6 

6  17  23.1 

19  14.1 

9.5016559 

0.1189632 

0.1221577 

5 

122 

31 

44.6 

5  43    0.9 

6  13.0 

6  46  56.7 

10  93.8 

9.5119694 

0.1248931 

0.1271909 

7 

133 

39 

40.8 

5  94  40.0 

•f  1  30.0 

6  59  28.1 

+  9  18.1 

9.5240909 

0.1290713 

0.1306596 

9 

144 

9  47.0 

5    5  93.3 

-  3    9.9 

6  56  57.2 

-4  35.8 

9.5373443 

0.1316780 

0.1324495 

(1 

154 

1 

22.0 

4  46  18.9 

-  7  10.6 

+6  41  59.1 

-10    8.7 

9.5511317 

0.1.328958 

0.1330382 

13 

163 

15 

38.9 

4  98  11.5 

10  11.3 

6  17  14.6 

14  93.5 

9.5649664 

0.1328965 

0.1324888 

15 

171 

55 

6.0 

4  11  31.4 

12    3.8 

5  45  10.7 

17  99.9 

9.5784742 

0.1318323 

0.1309422 

17 

180 

2 

51.1 

3  56  31.0 

12  50.2 

5    7  52.4 

19  40.0 

9.5S113820 

0.1298323 

0.1286161 

19 

187 

42 

19.0 

3  43  14.0 

12  37.6 

4  27    0.6 

91    5.3 

9.6034999 

0.1270020 

0.1263033 

21 

194 

56 

54.5 

3  31  37.8 

-11  36.1 

-1-3  43  54.2 

-41  56.9 

9.6147017 

0.1234274 

0.1213816 

23 

201 

49 

53.6 

3  91  36.5 

9  56.3 

2  59  33.4 

99  90.0 

9.6249075 

0.1191726 

0.1168059 

25 

208 

24 

18.7 

3  18    9.6 

7  48.6 

2  14  43.4 

99  96.3 

9.6340713 

0.1142861 

0.1116168 

27 

214 

42 

57.8 

3    5  49.9 

5  22.6 

1  29  57.8 

99  17.9 

9.6421695 

0.1088011 

0.1058413 

29 

220 

48 

24  4 

9  59  48.9 

2  46.8 

0  45  41.9 

91  57.3 

9.6491933 

0.1027388 

0.0994946 

31 

226 

42 

57.9 

9  54  55.3 

-  0    8.2 

+0    2  14.2 

^1  99  9 

9.65514.37 

0.0961088 

0.0925813 

Sept.  2 

232 

28 

46.8 

9  51    3.4 

+  2  26.9 

-0  40  10.8 

90  54.8 

9.6600258 

0.0889113 

0.0850975 

4 

238 

7 

49.8 

9  48    8.8 

4  53.1 

1  21  21.8 

90  15.4 

9.6i;38479 

0.0811381 

0.0770310 

6 

243 

41 

57.7 

9  46    7.6 

7    5.9 

2    1     9.3 

19  31.4 

9.6666166 

0.0727736 

0.0683627 

8 

249 

12 

64.9 

9  44  57.9 

9     1.6 

2  39  24.7 

18  43.3 

9.6683387 

0.0637952 

0.0590672 

10 

254 

42 

22.4 

9  44  37.8 

+10  36.8 

-3  15  59.7 

-17  51.0 

9.6690189 

0.0541744 

0.0491125 

12 

260 

11 

58.9 

9  45    6.8 

11  48.5 

3  50  45.4 

16  54.0 

9.6686592 

0.0438771 

0.03846:)0 

14 

265 

43 

22.1 

9  46  94.6 

12  34.2 

4  23  31.9 

15  51.5 

9.6672582 

0.0328663 

0.0270785 

16 

271 

18 

10.4 

9  48  39.9 

12  52.0 

4  54    7.3 

14  49.8 

9.6648126 

0.0210979 

0.0149178 

18 

276 

58 

5.5 

9  51  31.5 

12  40.1 

5  22  17.8 

13  96.4 

9.6613167 

0.0085332 

0.0019396 

20 

282 

44 

52.4 

9  55  94.8 

+11  57.7 

-5  47  46.5 

-19    0.6 

9.6567623 

9.9951328 

9.9881092 

22 

288 

40 

22.8 

3    0  15.6 

10  44.3 

6  10  12.5 

10  93.6 

9.6511418 

9.9808663 

9.9734035 

24 

294 

46 

35.6 

3    6    7.8 

8  59.9 

6  29  11.5 

6  39.7 

9.6444490 

9.9657215 

9.9578230 

26 

301 

5 

38.2 

3  13    6.3 

6  46.2 

6  44  12.3 

6  95.9 

9.6366813 

9.9497142 

9.9414046 

28 

307 

39 

48.4 

3  91  16.3 

4    6.8 

6  84  38.8 

3  57.7 

9.6278442 

9.9329064 

9.9242461 

30 

314 

31 

34.8 

3  30  43.4 

+  1     6.8 

-6  59  47.3 

-  1    6.6 

9.6179555 

9.9154446 

9.9065389  | 

32 

321 

43 

37.4 

3  41  33.4 

-  2    5.8 

-6  58  46.8 

+  3  19.0 

9.6070540 

9.8975746 
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MBROUEY. 

GREENWICH  MEAK  NOOK. 

Date. 

HeUooentrio 

Longltade, 

MeanSqninoz 

of  Bate. 

Dftfly 
Motion. 

Kednction 

to 

Orbit. 

HeUooentrio 
Latttade. 

DaUy 
l£otlon. 

Logarithm 
of 

Radios 
Vector. 

Logaritbm  of  Distanoe 
flrom  Sarth— 

At  Date. 

At  Interme- 
diate Date. 

o 

/ 

n 

o     /     n 

1     II 

O        1        II 

1    II 

Oct.    2 

321 

43 

37.4 

3  41  33.4 

-2    6.8 

-6  58  46.8 

•f  9  19.0 

9.6070540 

9.8975746 

9.8886096 

4 

329 

18 

46.8 

8  63  50.7 

5  20.2 

6  50  38.5 

6    1.7 

9.5952070 

9.8797152 

9.8709781 

6 

3,37 

20 

0.4 

4    7  38.0 

8  21.3 

6  34  17.3 

10  95.9 

9.5825253 

9.8625030 

9.8544122 

8 

345 

50 

17.9 

4  99  93.6 

10  51.2 

6    8  34.4 

15  93.9 

9.5691774 

9.8468475 

9.8399680 

10 

354 

52 

28.9 

4  30  30.0 

12  27.6 

5  32  23.4 

90  59.4 

9.5554083 

9.8339477 

9.8289696 

12 

4 

29 

0.6 

4  57  10.1 

-12  49.7 

-4  44  50.6 

+96  49.8 

9.5415595 

9.8252183 

9,8228692 

14 

14 

41 

31.4 

9  15  92.0 

11  39.1 

3  45  30.4 

39  85.6 

9.5280826 

9.8220757 

9.8229574 

16 

25 

30 

23.5 

5  33S2.9 

8  48.4 

2  34  45.8 

38    1.9 

9.51554.32 

9.8255865 

9.8299799 

18 

36 

54 

8.6 

5  50    3.6 

-  4  28.1 

-1  14  10.8 

49  18.7 

9.5045983 

9.8360948 

9.84:^8294 

20 

48 

48 

53.1 

6    4    7.7 

+  0  48.4 

+0  13  13.0 

44  49.4 

9.4959426 

9.8530304 

9.8635040 

22 

61 

7 

58.9 

6  14  11.4 

+  6    6.5 

-hi  42  55.8 

•M4  39.9 

9.4902160 

9.8750295 

9.8873739 

24 

73 

42 

9.3 

6  19    1.0 

10  21.2 

3    9  25.6 

41  98.4 

9.4878902 

9.9003056 

9.9136044 

26 

86  20 

8.5 

6  17  56.3 

J2  37.6 

4  27    0.8 

35  49.1 

9.4891687 

9.9270704 

9.9405283 

28 

98 

49 

57.1 

6  10  56.5 

12  ^.8 

5  30  53.0 

97  54.6 

9.4939389 

9.9538305 

9.9668564 

30 

111 

0 

23.9 

5  58  45.6 

10    7.6 

6  17  58.3 

19    5.8 

9.5017981 

9.9795121 

9.9917266 

Nov.    1 

122  42  24.9 

5  49  44.3 

+  6    8.7 

+6  47  15.7 

+10  15.9 

9.5121444 

0.0034501 

0.0146507 

3 

133  49 

47.4 

5  94  98.6 

+  1  25.5 

6  59  32.3 

+  9  11.9 

9.5242881 

0.0253105 

0.0354230 

5 

144 

19 

18.5 

5    5    5.6 

-  3  14.0 

6  56  48.6 

-  4  41.6 

9.5375538 

0.0449914 

0.0540248 

7 

154 

10 

18.3 

4  46    1.1 

7  13.9 

6  41  40.4 

10  13.9 

95513451 

0.0625378 

0.0705486 

9 

163 

24 

2.6 

4  97  56.6 

10  13.6 

6  16  48.1 

14  96.8 

9.5651773 

0.0780764 

0.0851424 

11 

172 

2 

58.7 

4  11  16.7 

-12    5.0 

+5  44  38.5 

-17  39.4 

9.5786775 

0.0917685 

0.0979760 

13 

180 

10 

16.4 

3  56  16.1 

12  50.4 

5    7  16.2 

19  41.6 

9.5915746 

0.1037862 

0.1092194 

15 

187 

49  20.2 

3  43    9.8 

12  37.0 

4  26  21.8 

91    6.3 

9.6036793 

0.1142947 

0.1190305 

17 

195 

3 

34.6 

3  31  98.0 

11  34.9 

3  43  13.8 

91  56.7 

9.6148661 

0.1234441 

0.1275517 

19 

201 

56 

15.3 

3  91  98.0 

9  64.5 

2  58  52.2 

99  91.9 

9.0250562 

0.1313684 

0.1349079 

21 

208 

30 

24.9 

3  19  55.5 

-  7  46.4 

+2  14    2.0 

-99  96.3 

9.6342039 

0.1381830 

0.1412056 

23 

214 

48 

50.9 

3    5  43.9 

5  20.2 

1  29  16.7 

99  17.0 

9.6422857 

0.1439864 

0.1465352 

25 

220 

54 

6.6 

9  50  43.9 

2  44.2 

0  45    1.3 

91  56.9 

9.6492934 

0.1488612 

0.1509726 

27 

226 

48 

31.3 

9  54  51.3 

-0    5.8 

+0    1  34.5 

91  98.7 

9.6552274 

0.1528:69 

0.1545800 

29 

232 

34 

13.0 

9  51    0.3 

+  2  29.2 

-0  40  49.4 

90  54.3 

9.6600934 

0.1560882 

0.1574070 

Dec.    1 

238 

13 

10.7 

9  48    6.4 

•f  4  55.2 

-I  21  59.2 

-90  14.7 

«7  •  OD  JOt^Oo 

0.1585407 

0.1594932 

3 

243 

47 

14.6 

9  46    6.1 

7    7.9 

2    1  45.3 

19  30.7 

9.6666516 

0.1602679 

0.1608676 

5 

249 

18 

9.6 

S  44  57.9 

9    3.3 

2  39  59.3 

18  49.4 

9.6683582 

0.1612946 

0.1615500 

7 

254 

47 

36.7 

9  44  37.0 

10  38.1 

3  16  32.7 

17  50.1 

9.6690229 

0.1616353 

0.1615507 

9 

260 

17 

14.0 

9  45    7.5 

11  49.4 

3  51  16.6 

16  53.0 

9.6686476 

0.1612963 

0.1608718 

11 

265 

48 

39.5 

9  46  96.1 

+12  34.7 

-4  24     l.l 

-15  50.5 

9.6672307 

0.1602757 

0.159.5067 

13 

271.  23 

31.8 

9  48  34.6 

12  52.0 

4  64  34.4 

14  41.6 

9.6647693 

0  1.585621 

0.1574392 

15 

277 

3 

32.2 

9  51  34.6 

12  39.7 

5  22  42.6 

13  95.9 

9.6612570 

0.1561346 

0.1.546445 

17 

282 

50 

26.4 

9  55  98.7 

11  56.8 

5  48    8.7 

11  50.9 

9.6566863 

0.1529641 

0.1510880 

19 

288 

46 

5.6 

3    0  90.4 

10  42.8 

6  10  31.9 

10  99.0 

9.6510493 

0.1490105 

0.1467246 

21 

294 

52 

29.2 

3    6  13:6 

+  8  67.8 

-6  29  27.2 

-8  30.8 

9.6443398 

0.1442227 

0.1414967 

23 

301 

11 

44.5 

3  13  13.1 

6  43.9 

6  44  24.1 

6  93.1 

9.6365553 

0.1385373 

0.1353345 

25 

307 

46 

9.4 

3  91  94.3 

4    4.2 

6  54  46.1 

3  55Ji 

9.6277012 

0.1318775 

0.1281543 

27 

314 

38 

13.1 

330  59.8 

-1-  1    3.9 

6  59  49.3 

-1    3.7 

9.6177964 

0.1241514 

0.1198549 

89 

321 

50 

35.6 

8  41  43.9 

-2    8.9 

6  58  42.7 

+  9  15.8 

9.6068790 

0.1152498 

0.1103194 

31 

329  26 

7.2 

8  64    9.6 

-  6  23.1 

-6  50  27.4 

+  6    5.5 

9.5950178 

0.1050465 

0.0994123 

33 

337 

97 

46.3 

4    7  51.4 

-8  23.9 

-6  33  58.1 

+10  00.6 

9.5823237 

0.0933973 

254 
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VENUS. 

GREENWICH  MEAN  NOON.                                                             | 

l>*te. 

Heliocentrio 

I^ngitade, 

Mean  Bqninox 

of  Bate. 

Dafly 
Motion. 

Eedaotton 

to 

Orbit 

Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distanoe 
^^ftmnEarth- 

▲tDate. 

▲t  Interme- 
diate Date. 

o 

/      II 

O       /       // 

1      II 

O        1         II 

/    II 

Jan.    3 

30 

56  34.0 

1  35  56.7 

-3    0.9 

-2  23  24.3 

•H    9.0 

9.8597828 

0.0130548 

0.0073423 

7 

37 

20  30.0 

1  36    9.9 

2  56.2 

2    6  24.1 

4  97.6 

9.8594543 

0.0015124 

9.9955629 

11 

43 

44  52.1 

1  36    8.9 

2  42.6 

1  47  47.7 

4  50.0 

9.8591238 

9.9894891 

9.9832905 

15 

50 

9  41.1 

1  36  15.7 

2  20.8 

1  27  48.8 

5    8.8 

9.8587955 

9.9769633 

9.9705050 

19 

56 

34  57.8 

I  36  99.7 

1  52.0 

1    6  42.0 

5  93.9 

9.8584734 

9.9639137 

9.9571831 

33 

63 

0  42.6 

1  36  99.8 

-1   17.5 

-0  44  43.1 

+5  34.0 

9.8581618 

9.9503122 

9.9432953 

27 

69 

26  56.1 

1  36  37.0 

-0  39.1 

-0  22    8.5 

5  41.7 

9.8578645 

9.93G1274 

9.9286025 

31 

75  53  38.5 

1  36  44.9 

+0     1.3 

+0    0  44.7 

5  44.9 

9.857.5853 

9.9213151 

9.9136589 

Feb.    4 

82 

20  49.6 

I  36  51.3 

0  41.7 

0  23  38.9 

54aJi 

9.8573279 

9.9058287 

9.8978186 

8 

88 

48  29.1 

1  36  56.3 

1  20.1 

0  46  16.8 

6  39.9 

9.8570955 

9.8896232 

9.8812379 

12 

95 

16  36.1 

1  37    5.1 

•fl  54.4 

-hi    8  20.6 

•h5  95.3 

9.8668013 

9.8726586 

9.8638806 

16 

101 

45     9.2 

1  37  11.4 

2  22.9 

1  29  33.4 

6  10.4 

9.8567179 

9.8548990 

9.8457101 

20 

108 

14     6.4 

1  37  17.1 

2  44.2 

1  49  38.4 

4  51.4 

9.8565777 

9.8363066 

9.8266888 

24 

114 

43  25.2 

1  37  99.1 

2  57.1 

2    8  19.9 

4  96.7 

9.8564724 

9.8168446 

9.8067694 

28 

121 

13     2.5 

1  37  96.3 

3    1.0 

2  25  2:i.2 

4    9.4 

9.8564034 

9.7964567 

9.7868096 

Mar.   4 

127 

42  54.5 

1  37  99.5 

4-2  65.5 

+2  40  34.9 

+3  39.9 

9.8563717 

9.7750920 

9.76409ra 

8 

134 

12  56.8 

1  37  31.5 

2  41.1 

2  53  43.0 

3    0.7 

9.8563777 

9.7527085 

9.7411267 

12 

140 

43     4.7 

1  37  39.3 

2  18.4 

3    4  37.2 

9  96.1 

9.8564213 

9.7292842 

9.7171845 

16 

147 

13  13.1 

1  37  31.7 

1  48.6 

3  13    8.9 

1  49.6 

9.856.5019 

9.7048329 

9.6922359 

20 

153 

43  16.3 

1  37  99.7 

1   13.3 

3  19  11.7 

1  11.7 

9.8566185 

9.6794051 

9.6663541 

24 

160 

13     8.9 

1  37  96.3 

+0  34.3 

+3  22  41.1 

+0  39.9 

9.8567696 

9.6530998 

9.6396648 

28 

166 

42  45.2 

1  37  91.6 

-0    6.5 

3  23  34.6 

-0    6.9 

9.8569531 

9.6260776 

9.6123740 

Apr.    1 

173 

11   59.9 

1  37  15.5 

0  46.9 

3  21  51.9 

0  45.1 

9.8571664 

9.5965992 

9.5848095 

5 

179 

40  47.7 

1  37    8.9 

1  24.9 

3  17  34.8 

1  93.3 

9.8574071 

9.5710754 

9.5574840 

9 

186 

9     4.1 

1  36  50.8 

1  58.5 

3  10  47.1 

9    0.3 

9.8576719 

9.5441397 

9.531 1637 

13 

102 

36  44.9 

1  36  50.5 

-2  26.0 

+3     I  34.7 

-4  35.6 

9.8579576 

9.5186955 

9.5068922 

17 

199 

3  46.9 

1  36  40.4 

2  46.2 

2  50    5.2 

3    8.8 

9.8582601 

9.4959236 

9.4859706 

21 

205 

30     7.4 

1  36  90.8 

2  58.0 

2  36  28.0 

3  30.4 

9.8585759 

9.4772144 

9.4698290 

25 

211 

55  44.9 

1  36  18.9 

3    0.8 

2  20  54.1 

4    7.1 

9.8589009 

9.4639770 

9.4597967 

29 

218  20  38.4 

1  36    7.9 

2  64.6 

2    3  3.5.7 

4  31.6 

9.85.92312 

9.4573932 

9.4568325 

May   3 

224 

44  48.1 

1  35  57.0 

-2  39.7 

+1  44  46.3 

-4  59.6 

9.8595624 

9.4581328 

9.4612684 

7 

231 

8   14.8 

I  35  46.5 

2  16.8 

1  24  40.4 

5    9.8 

9  8598904 

9.4661686 

9.4727219 

11 

237 

31     0.3 

1  a^36.5 

1  47.3 

1    3  33.4 

5  93.1 

9.8602112 

9.4807840 

9.4901884 

15 

243 

53     7.3 

1  35  97.9 

1   12.5 

0  41  41.2 

5  39.4 

9.8605210 

9.5007548 

9.5123009 

19 

250 

14  38.7 

1  35  18.8 

-0  34.2 

+0  19  19.» 

5  37.6 

9.8608157 

9.5246455 

9.5376201 

23 

256 

35  38.4 

1  35  11.3 

40    5.7 

-0    3  13.8 

-5  38.6 

9.8610920 

9.5510714 

9.56486.30 

27 

262 

56   10.4 

1  35    4.0 

0  45.3 

0  25  43.6 

5  35.5 

9.861.3462 

9.5788772 

9.5930142 

31 

269 

16   19.1 

1  34  59.6 

1  22.7 

0  47  53.0 

5  98.4 

9.8615756 

9.6071919 

9.6213434 

June  4 

275 

36     92 

1  34  55.6 

1  56.0 

1    0  26.0 

5  17.4 

9.8617772 

9.6354146 

9.6493620 

8 

281 

55  45.4 

1  34  59.7 

2  23.6 

1  30    7.1 

5    9.6 

9.8619487 

9.6631498 

9.6767497 

12 

288 

15   12.2 

1  34  50.0 

+2  44.3 

-1  49  41.6 

-4  44.1 

9.8620880 

9.6901399 

9.7033020 

16 

294 

34  34.1 

1  34  50.9 

2  56.9 

2    7  55.4 

4  99.3 

9.8621935 

9.7162217 

9.7288888 

20 

300 

53  55.3 

1  34  50.6 

3     1.0 

2  24  35.6 

3  57.3 

9.8622638 

9.7412959 

9.7534385 

24 

307 

13   19.7 

1  34  51.9 

2  56.3 

2  39  30.0 

3  99.4 

9.8622983 

9.7653147 

9.7769249 

28 

313 

32  51.0 

1  34  54.0 

2  43.0 

2  52  28.1 

9  50.0 

9.8622964 

9.7882718 

9.7993598 

July   2 

319 

52  32.4 

1  34  56.8 

+2  21.8 

-3    3  20.4 

-9  96.6 

9.8622581 

9.8101941 

9.8207811 

6 

326 

12  26.5 

1  35    0.3 

+1  53.7 

-3  11  59.0 

-1  58.4 

9.8621838 

9.8311262 
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VENUS. 

aSEEKWICH  MEAN  NOON. 

Birte. 

HeUooentrio 
Lonsitiide, 

ofDate. 

DftOy 
ICotion. 

Badnction 
Orbit. 

HeUocentrio 
Lutitade. 

DadlT 

ICotiOD. 

Logwithm 

Badina 

Vector. 

fromButh— 

At  Date. 

At  Interme- 
diate Date. 

O         t         It 

O       1       II 

/      // 

O         /         // 

/    // 

July  9 

319  59  39.4 

1  34  56.8 

-1-9  91.8 

-3    3  90.4 

HI  96.6 

9.8699581 

9.8101941 

9.8907811 

6 

396  19  96.5 

1  85    0.S 

1  53.7 

3  11  59.0 

1  58.4 

9.8691838 

9.8311969 

9.8419356 

10 

339  39  35.7 

1  35    4.4 

1  90.1 

3  18  17.5 

1  16.7 

9.8690744 

9.8511151 

9.8607700 

14 

338  53     9.3 

1  35    8.9 

0  49.5 

3  99  11.0 

0  40.0 

9.8619313 

9.8709054 

9.8794938 

18 

345  13  47.5 

1  35  13.8 

4-0    9.9 

3  93  36.5 

-0    9.7 

9.8617559 

9.8884309 

9.8979307 

89 

351   34  59.9 

1  35  10.0 

-0  36.9 

-3  99  39.4 

+0  34.7 

9.8615506 

9.9058974 

9.9149955 

96 

357  56  19.7 

1  35  94.4 

I  15.0 

3  18  59.3 

1  11.8 

9.8613177 

9.9994305 

9.9304478 

ao 

4   18     6.6 

1  35  30.1 

1  49.4 

3  19  59.1 

1  48.1 

9.8610599 

9.9.382831 

9.9459493 

Aug.  3 

10  40  90.6 

1  35  38.0 

9  18.5 

3    4  36.0 

9  93.9 

9,8607805 

9.9534309 

9.9607546 

7 

17     9  56.9 

1  35  49.0 

9  40.8 

9  53  55.4 

9  56.7 

9.8604895 

9.9679184 

9.9749963 

11 

93  95  56.3 

1  35  48.1 

-9  55.9 

-9  41    4.8 

+8  98.9 

9.8601699 

9.9817893 

9.9884899 

16 

99  49  91.3 

1  35  54.4 

3    0.9 

9  96  13.1 

3  57.9 

9.8598464 

9.9950516 

0.0014700 

10 

36  13  19.1 

1  98    1.0 

9  57.6 

9    9  31.1 

4  93.3 

9.8595160 

0.0077489 

0.013888:) 

93 

49  37  99.4 

1  38    7.7 

9  45.6 

1  51  10.7 

4  46.3 

9.8591828 

0.0198933 

0.0957664 

97 

49    9  13.6 

1  36  14.5 

9  95.9 

1  31  95.9 

6    5.8 

9.8588510 

0.0315109 

0.0371304 

31 

55  97  95.7 

1  38  91JS 

-I  57.5 

•1  10  99.9 

+6  91.5 

9.8585948 

0.0496987 

0.0480099 

Sept.  4 

61   53     6.9 

1  36  98.7 

1  93.9 

0  48  38.9 

5  33.9 

9.8582089 

0.0539755 

0.0584306 

8 

68  19  15.6 

1  36  38.0 

0  46.1 

0  96    8.6 

6  40.8 

9.a579054 

0.0634770 

0.0684167 

19 

74  45  54.1 

1  36  43.3 

-0    5.9 

-0    3  17.3 

5  44.1 

9.8576909 

0.0739517 

0.0779837 

16 

81    13     1.7 

1  36  60.5 

+0  34.7 

-hO  19  38.9 

5  48.9 

9.8573569 

0.0896136 

0.0871430 

90 

87  40  38.0 

1  36  57.8 

+1  13.6 

+0  49  90.9 

+5  37.4 

9.8571170 

0.0915731 

0.0959054 

94 

94     8  49.9 

1  37    4.4 

1  48.7 

1    4  31.5 

5  97.5 

9.8569057 

0.1001418 

0.1049845 

98 

100  37  19.9 

1  37  10.8 

9  18.4 

i  95  54.5 

5  13.3 

9.8567251 

0.1083356 

0.1199973 

Oot.    9 

107     6     8.3 

1  37  16.7 

9  41.1 

1  46  19.7 

4  55.1 

9.8565773 

0.1161795 

0.1199636 

6 

113  35  96.0 

1  37  91.9 

9  55.5 

9    5  10.9 

4  33.0 

9.8564647 

0.1936719 

0.1979993 

10 

190     5    9.9 

1  37  96.3 

+:i  0.9 

+9  99  31.8 

+4    7.9 

9.8563884 

0.1308475 

0.1343169 

14 

196  34  55.1 

1  37S9.7 

9  57.9 

9  38    4.1 

3  38.3 

9.8563496 

0.1377087 

0.1410930 

18 

133     4  58.6 

1  37  31.9 

9  44.3 

9  51  34.7 

3    6.6 

9.8563489 

0.1449609 

0.1474936 

99 

139  35     8.6 

1  37  39.9 

9  99.9 

3    9  53.1 

8  39.3 

9.8563869 

0.1505111 

0.153.5949 

96 

146     5  19.9 

1  37  39.6 

1  54.3 

3  11  50.3 

1  56.0 

9.8564608 

0.1564667 

0.1593376 

30 

159  35  97.0 

1  87  30.8 

+1  19.8 

+3  18  19.6 

+1  18.3 

9.8565790 

0.1691399 

0.1648748 

Not.  3 

159     5  94.3 

1  37  97.6 

0  41.3 

3  99  16.0 

0  39.7 

9.8567183 

0.1675446 

0.1701504 

7 

165  35     6.9 

1  37  93.1 

+0    0.7 

3  93  36.8 

+0    0.6 

9.8568975 

0.1726932 

0.1751749 

11 

179    4  97.9 

1  37  17.9 

-0  40.0 

3  99  91.9 

H>38.4 

9.8571075 

0.1775941 

0.1799531 

15 

178  33  91.9 

1  37  10.0 

1  18.5 

3  18  30.8 

I  16.7 

9.8573454 

0.1829516 

0.1844909 

19 

185     1   45.8 

I  37    1.7 

-I  53.0 

+3  19    9.0 

-1  54.0 

9.8576082 

0.1866687 

0.1887880 

93 

191   99  34.6 

I  36  59.5 

9  91.8 

3    3  91.3 

9  99.6 

9.8578924 

0.1908489 

0.1928527 

97 

197  56  44.7 

1  36  49.5 

9  43.3 

9  59  15.1 

3    3.9 

9.8581943 

0.1948004 

0.1966933 

Deo.    1 

904  93  13.6 

1  36  31.9 

9  56.5 

9  38  59.3 

3  34.9 

9.8585102 

0.1985399 

0.2003203 

5 

910  48  59.4 

1  36  91.0 

3     1.0 

9  93  44.8 

4    9.5 

9.8588359 

0.9020568 

0.2037436 

9 

217   14     l.l 

1  36    9.9 

-9  56.3 

+9    6  43.6 

-4  97.6 

9.8591673 

0.2053810 

0.2069694 

13 

993  38  18.7 

1  35  58.9 

9  49  9 

1  48    9.1 

4  49.9 

9.8595004 

0.2085094 

0.2100004 

17 

930     1   53.0 

1  35  48.3 

9  91.4 

1  28  15.4 

5    7.0 

9.8598309 

0.2114428 

0.2128:^68 

91 

936  94  45.6 

1  35  38.1 

1  59.i) 

1     7  18.0 

5  91.0 

9.8601546 

0.2141825 

0.2154807 

95 

949  46  53.9 

1  35  98.6 

I   18.9 

0  45  39.5 

6  31.0 

9.8604679 

0.2167319 

0.2179368 

99 

949     8  36.0 

1  35  90.0 

-0  41.0 

+0  93  15.0 

-5  36.9 

9.8607666 

0.2190966 

0.2209195 

33 

955  99  40.7 

1  35  19.4 

-0     1.3 

+0    0  49.3 

-5  38.7 

9.8610471 

0.2212851 

256 
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MAES. 

QBEENWICH  MEAN  NOON. 

Date. 

Heliooentrio 

Loneitncle, 

MeaD  Eqdinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badina 

Vector. 

Lofarithm  of  Dtotanee 
from  Earth— 

At  Date. 

Atlntenne- 
dUteDat«. 

Jan.    3 

353°  28' 

40.9 

37  49.58 

-so'.'e 

-i^si'ir.v 

// 
+41.65 

0.1425234 

0.2912579 

0.2934163 

7 

355  59 

19.5 

37  36.80 

52.0 

1  28  20.1 

44.11 

0.1431000 

0.2965626 

0.2976967 

11 

358  29 

32.3 

37  99.80 

53.1 

1  25  18.8 

46.47 

0.1437422 

0.2998192 

0.3019299 

16 

0  59 

17.1 

37  99.49 

53.7 

1  22    8.3 

48.70 

0.1444476 

0.3040296 

0.3061187 

19 

3  28 

30.9 

37  14.36 

53.9 

1  18  49.2 

50.80 

0.1452147 

0.3081972 

0.3102655 

23 

5  57 

11.3 

37    5.79 

-53.7 

-1  15  21.9 

+59.76 

0.1460416 

0.3123234 

0.3143699 

87 

8  25 

16.5 

36  96.68 

53.2 

1  11  47.1 

54.59 

0.1469260 

0.3164048 

0.3184273 

31 

10  52 

44.0 

36  47.09 

.52.2 

1     8    5.2 

56.99 

0.1478658 

0.3204366 

0.3224323 

Feb.   4 

13   19 

31.8 

36  36.^ 

50.8 

1    4  16.8 

57.84 

0.1488586 

0.3244137 

0.3263807 

8 

15  45 

38.0 

36  96.91 

49.2 

1     0  22.5 

59.94 

0.1499021 

0.3283336 

0.3302723 

12 

18   11 

0.9 

36  15.16 

-47.2 

-0  56  22.9 

+60.50 

0.1509938 

0.3321970 

0.3341078 

16 

20  35 

38.8 

36    3.69 

44.8 

0  52  18.5 

61.69 

0.1521308 

0.3360047 

0.3378883 

20 

22  59 

30.2 

35  51.89 

42.2 

0  48    9.9 

69.60 

0.1533109 

0.3397581 

0.3416135 

24 

25  22 

33.8 

35  39.78 

39.2 

0  43  57.7 

63.44 

0.1545313 

0.3434538 

0.3452783 

28 

27  44 

48.1 

35  97.34 

36.0 

0  39  42.4 

64.15 

0.1657893 

0.3470863 

0.3488773 

Mar.   4 

30     6 

12.3 

35  14.67 

-32.6 

-0  35  24.5 

+64.79 

0.1570823 

0.3606603 

0.3624049 

8 

32  26 

45.3 

35    1.77 

29.0 

0  31    4.6 

65.16 

0.1584075 

0.3541414 

0.3558696 

12 

34  46 

26.2 

34  48.63 

25.2 

0  26  43.2 

65.46 

0.1597621 

0.3575586 

0.3592403 

16 

37     5 

14.2 

34  35.34 

21.2 

0  22  20.9 

65.65 

0.1611435 

0.3609037 

0.3625489 

20 

39  23 

8.8 

34  91.99 

17.2 

0  17  58.0 

65.79 

0.1625488 

0.3641759 

0.3667646 

24 

41   40 

9.4 

34    8.49 

-13.1 

-0  13  35.1 

+65.66 

0.1639756 

0.3673739 

0.3689431 

28 

43  56 

16.0 

33  54.80 

8.9 

0    9  12.7 

65.49 

0.1654211 

0.3704918 

0.3720191 

Apr.   1 

46  11 

27.7 

33  41.11 

4.7 

0    4  51.2 

»JStl 

0.1668827 

0.3735241 

0.3760068 

6 

48  25 

44.9 

33  97.45 

-  0.5 

-0    0  31.0 

64.84 

0.1683583 

0.3764666 

0.3779030 

9 

50  39 

7.3 

33  13.77 

+  3.7 

+0    3  47.6 

64.36 

0.1698445 

0.3793166 

0.3807074 

13 

52  51 

35.1 

33    0.11 

+  7.8 

+0    8    3.9 

+63.79 

0.1713394 

0.3820754 

0.3834209 

17 

65     3 

8.2 

98  46.51 

11.8 

0  12  17.8 

63.19 

0.1728405 

0.3847435 

0.3860430 

21 

57  13 

47.2 

39  39.94 

15.8 

0  16  28.9 

69.37 

0.1743453 

0.3873193 

0.3886712 

25 

59  23 

31.7 

39  19.41 

19.7 

0  20  36.8 

61.55 

0.1758518 

0.3897984 

0.3909999 

29 

61  32 

22.7 

39    6.03 

23.4 

0  24  41.3 

60.65 

0.1773579 

0.3921751 

0.3833236 

May    3 

63  40 

20.4 

31  59.80 

+26.9 

+0  28  42.0 

+59.67 

0.1788613 

0.3944448 

0.3955384 

7 

65  47 

25.3 

31  39.79 

30.3 

0  32  38.7 

58.65 

0.1803596 

0.3966044 

0.3976434 

11 

67  53 

38.3 

31  96.78 

33.5 

0  36  31.2 

57.55 

0.1818512 

0.3986662 

0.3996398 

15 

69  58 

59.7 

31  13.99 

36.5 

0  40  19.1 

56.39 

0.1833341 

0.4006974 

0.4015276 

19 

72     3 

30.4 

31     1.37 

39.3 

0  44    2.3 

55.19 

0.1848064 

0.4024300 

0.4033043 

23 

74     7 

10.8 

30  48.91 

+41.8 

+0  47  40.6 

+^.99 

0.1862663 

0.4041498 

0.4049665 

27 

76   10 

1.9 

30  36.69 

44.1 

0  51  13.7 

69.64 

0.1877120 

0.4067611 

0.4065057 

31 

78   12 

4.6 

SO  94.79 

46.3 

0  54  41.6 

51.99 

0.1891422 

0.4072288 

0.4079203 

June  4 

80   13 

19.9 

30  19.98 

48.0 

0  58    4.0 

49.90 

0.1905547 

0.4085798 

0.4092077 

8 

82   13 

48.7 

30    1.44 

49.6 

1     1  20.8 

48.49 

0.1919486 

0.4098043 

0.4103693 

12 

84   13 

31.7 

99  50.11 

+50.9 

+1     4  31.9 

+47.04 

0.1933221 

0.4109029 

0.4114051 

16 

86   12 

29.8 

99  39.06 

52.1 

1     7  37.1 

45.56 

0.1946740 

0.4 M 8752 

0.4123130 

20 

88  10 

44.4 

99  98.99 

53.0 

1  10  36.4 

44.07 

0.1960029 

0.4127180 

0.4130895 

24 

90     8 

16.4 

99  17.76 

53.5 

1  13  29.7 

49.55 

0.1973076 

0.4134265 

0.4137281 

28 

92     5 

6.8 

99    7.50 

53.8 

1  16  16.8 

41.00 

0.1985870 

0.4139945 

0.4142247 

July   2 

94     1 

16.7 

98  57.48 

+53.9 

+1  18  67.7 

+39.44 

0.1998396 

0.4144189 

0.4145769 

6 

95  56 

47.0 

98  47.n 

+53.8 

+1  21  32.3 

+97.86 

0.2010648 

0.4146987 

0.4147843 
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MARS. 

GREENWICH  MEAN  NOON 

Date. 

Heliooentrio 

Longltiide, 

HeanBaaiiioz 

of  Date. 

DaUy 
HoUon. 

Beduotion 

to 

Orbit. 

Heliooentrtc 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radine 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

O          $        II 

1     ti 

// 

0        /         // 

// 

July   8 

94     1    16.7 

9B  57.48 

+53.9 

+1  18  57.7 

+39.44 

0.1998396 

0.4144189 

0.4145769 

6 

95  56  47.0 

98  47.77 

53.8 

1  21  32.3 

37.86 

0.2010648 

0.4146987 

0.4147843 

10 

97  51   39.2 

98  38.96 

53.4 

1  24    0.6 

36.99 

0.2022612 

0.4148342 

0.4148480 

14 

99  45  54.1 

98  99.90 

52.8 

1  26  22.6 

34«09 

0.2034281 

0.4148255 

0.4147663 

18 

101  39  33.1 

98  90.35 

51.8 

1  28  38.1 

33.06 

0.2045646 

0.4146697 

0.4145353 

23 

103  32  37.2 

98  11.75 

+50.7 

+1  30  47.1 

+31.44 

0.2056698 

0.4143620 

0.4141488 

36 

105  25     7.4 

98    3.45 

49.4 

1  32  49.6 

99.81 

0.2067428 

0.4138957 

0.4136017 

30 

107   17     5.1 

97  55.40 

47.9 

1  34  45.6 

98.19 

0.2077828 

0.4132668 

0.4128907 

Aug.  3 

109     8  31.4 

97  47.80 

46.3 

1  36  35.1 

96.56 

0.2087890 

0.4124734 

0.4120151 

7 

110  59  27.8 

97  40.41 

44.4 

1  38  18.1 

84.98 

0.2097609 

0.41151.56 

0.4109751 

11 

112  49  55.0 

97  33.31 

+42.3 

+1  39  54.5 

+93.97 

0.2106981 

0.4103931 

0.4097693 

15 

114  39  54.6 

97  96.50 

40.0 

1  41  24.3 

81.64 

0.2115994 

0.4091033 

0.4083942 

19 

116  29  27.3 

97  10.98 

37.7 

J  42  47.6 

90.01 

0.2124646 

0.4076408 

0.4068431 

23 

118  18  34.6 

97  13.75 

35.2 

1  44    4.4 

18.37 

0.2132932 

0.4059996 

0.4051097 

27 

120     7   17.6 

97    7.83 

32,6 

1  45  14.6 

16.74 

0.2140847 

0.4041735 

0.4031905 

31 

121  55  37.6 

97    9.93 

+29.9 

+1  46  18.3 

+15.11 

0.2148386 

0.4021603 

0.4010830 

Sept.  4 

123  43  35.8 

96  56.91 

26.9 

1  47  15.5 

13.47 

0.2155544 

0.3999588 

0.3987874 

8 

125  31    13.2 

98  51.90 

23.9 

1  48    6.1 

11.86 

0.2I623I6 

0.3975687 

0.3963022 

12 

127  18  31.3 

96  47.90 

20.9 

1  48  50.4 

10.95 

0.2168701 

0.3949874 

0.3936235 

16 

129     5  31.1 

98  49.77 

17.7 

1  49  28.1 

8.63 

0.2174694 

0.3922098 

0.3907448 

20 

130  52   13.8 

96  38.06 

+14.6 

+1  49  59.4 

+  7.03 

0.2180292 

0.3892282 

0.3876590 

24 

132  38  40.7 

96  34.80 

11.3 

1  50  24.3 

5.44 

0.2185495 

0.3860367 

0.3843606 

28 

134  24  53.0 

96  31.35 

8.0 

1  50  42.9 

3.85 

0.2190296 

0.3826305 

0.3808468 

Oct.    2 

136  10  51.8 

96  98.13 

4.7 

1  50  55.1 

9.95 

0.2194694 

0.3790087 

0..3771167 

6 

137  56  38.4 

96  95.99 

+  1.4 

1  51    0.9 

+  0.06 

0.2198688 

0.3751702 

0.3731692 

10 

139  42  13.9 

96  99.58 

-  1.9 

+1  51     0.4 

-0.80 

0.2202274 

0.3711126 

0.3690000 

14 

141  27  39.4 

96  90.96 

5.2 

1  50  53.8 

9.45 

0.2205454 

0.3668304 

0.3646021 

18 

143   12  56.3 

98  18.95 

8.5 

1  50  40.8 

4.01 

0.2208223 

0.3623149 

0.3599675 

22 

144  58     5.7 

96  16.58 

11.7 

1  50  21.7 

5.55 

0.2210582 

0.3575591 

0.3550890 

26 

146  43     8.8 

96  15.11 

14.8 

1  49  56.4 

7.09 

0.2212526 

0.3525573 

0.3499636 

30 

148  28     6.9 

96  14.00 

-18.0 

+1  49  25.0 

-8.61 

0.2214059 

0.3473077 

0.3445899 

Nov.   3 

150   13     1.1 

96  13.17 

21.1 

1  48  47.5 

10.14 

0.2215178 

0.3418092 

0.3389656 

7 

151   57  52.6 

96  19.65 

24.0 

1  48    3.9 

11.65 

0.2215882 

0.3360584 

0.3330871 

11 

153  42  42.6 

96  19.49 

26.9 

1  47  14.3 

13.15 

0.2216173 

0.3300501 

0.3269468 

15 

155  27  32.3 

96  19.47 

29.8 

1  46  18.7 

14.64 

0.2216048 

0.3237754 

0.3205352 

19 

157   12  22.7 

96  19.89 

-32.4 

+1  45  17.2 

-16.11 

0.2215508 

0.3172252 

0.3138446 

23 

158  57  15.2 

96  13.51 

35.0 

1  44    9.8 

17.57 

0.2214553 

0.3103929 

0.3068700 

27 

160  42  11.1 

96  14.47 

37.5 

1  42  56.6 

19.04 

0.2213185 

0.3032754 

0.2996094 

Dec.    1 

162  27   11.3 

96  15.79 

39.7 

1  41  37.5 

90.40 

0.2211404 

0.2958712 

0.2920609 

5 

164   12  17.2 

96  17.97 

41.9 

1  40  12.7 

91.91 

0.2209210 

0.2881776 

0.2842204 

9 

165  57  29.8 

96  19.19 

-43.9 

+1  38  42.2 

-83.34 

0.2206604 

0.2801882 

0.2760799 

13 

167  42  50.5 

96  91.98 

45.8 

1  37    6.0 

94.75 

0.2203588 

0.2718936 

0.2676288 

17 

169  28  20.4 

98  83.71 

47.4 

1  35  24.2 

98.15 

0.2200162 

0.2632836 

0.2588577 

21 

171    14     0.5 

96  96.40 

48.8 

1  33  36.8 

87.55 

0.2196328 

0.2543497 

0.2497600 

25 

172  59  52.4 

96  99.51 

50.2 

1  31  43.8 

88.91 

0.2192089 

0.2450878 

0.2403333 

29 

174  45  57.0 

96  39.87 

-51.2 

+1  29  45.5 

-«)JU 

0.2187448 

0.2354963 

0.2305761 

33 

176  32  15.8 

96  36.55 

-52.2 

+1  27  41.7 

-dJ.63 

0.2182404 

0.2255722 

17 


258 


HELIOCENTRIC   CO-ORDINATES,    1889. 


JTJPITBE. 

6BEENWI0H  BIEAN  NOON 

Date. 

HeliooeDtrio 

Lonsitade. 

IfMnSqainox 

of  Date. 

Dally 
Motion. 

Bedactioii 

to 

Orbit. 

HeUoeeotric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Badins 

Teetor. 

Logarithm  of  Diatanee      1 
fh>Bi  Bartb—              { 

At  Date. 

At  Interme- 
diate Date. 

o 

, 

II 

/     // 

// 

O        /         // 

II 

J«i.    3 

259  24 

27.0 

4  4B.M 

-17.4 

40  26  40.8 

-«.90 

0.7236060 

0.7926070 

0.7917484 

7 

259 

43 

42.7 

4  4B.90 

17.2 

0  26  15.9 

6.99 

0.7234943 

0.7906305 

0.7898536 

11 

260 

2 

58.9 

4  49.13 

16.9 

0  25  51.0 

6.94 

0.7233824 

0.7868183 

0.7877250 

16 

260  22 

15.7 

4  49.98 

16.7 

0  25  26.0 

6.96 

0.7232702 

0  7865741 

0.7853659 

19 

260 

41 

33.1 

4  49.43 

16.4 

0  25    1.0 

6.97 

0.7231577 

0.7841007 

0.7827787 

23 

261 

0 

51.2 

4  40.56 

-16.2 

+0  24  35.9 

-6.99 

0.7230449 

0.7814000 

0.7799649 

87 

261 

20 

9.8 

4  49.73 

15.9 

0  24  10.7 

6.30 

0.7229318 

0.7784738 

0.7769269 

31 

261 

39 

29.0 

4  49.88 

15.7 

0  23  45.5 

6.31 

0.7228185 

0.7753251 

0.7736688 

Feb.   4 

261 

58  48.8 

4fi0.03 

15.4 

0  23  20.2 

6.33 

0.7227049 

0.7719590 

0.7701965 

8 

262 

18 

9.3 

4fi0.19 

15.2 

0  22  54.8 

6.34 

0.722591 1 

0.7683820 

0.7665164 

12 

262  37 

30.3 

4  50.34 

-14.9 

+0  22  29.4 

-«.36 

0.7224769 

0.7646007 

0.7626358 

16 

262 

56 

52.0 

4  50.49 

14.7 

0  22    4.0 

6.37 

0.7223626 

0.7606223 

0.7565609 

20 

263 

16 

14.3 

4  50.04 

14.4 

0  21  38.5 

6.38 

0.7222479 

0.7564525 

0.7542978 

24 

263 

35 

37.2 

4  50.80 

14.1 

0  21  12.9 

6.40 

0.7221330 

0.7520979 

0.7498537 

28 

263 

55 

0.7 

4  50.95 

13.9 

0  20  47.3 

6.41 

0.7220178 

0.7475665 

0.7452376 

Mar.  4 

264 

14 

24.8 

4  61.10 

-13.6 

•fO  20  21.6 

-6.49 

0.7219023 

0.7428686 

0.7404611 

8 

264 

33 

49.5 

4  51.96 

13.4 

0  19  55.9 

6.44 

0.7217866 

0.7380167 

0.7355372 

12 

264 

53 

14.8 

4  51.49 

13.1 

0  19  30.1 

6.45 

0.7216705 

0.7330243 

0.7304797 

16 

265 

12 

40.8 

4  51.67 

12.8 

0  19    4.3 

6.46 

0.7215541 

0.7279050 

0.7253018 

20 

265 

32 

7.4 

4  51.73 

12.5 

0  18  38.4 

6.48 

0.7214375 

0.7226720 

0.7200172 

24 

265 

51 

34.6 

4  51.80 

-12.3 

+0  18  12.5 

-6.49 

0.7213207 

0.7173396 

0.7146411 

28 

266 

11 

2.5 

4  59.04 

12.0 

0  17  46.5 

6.50 

0.7212036 

0.7119244 

0.7091917 

Apr.    1 

266 

30 

31.0 

4  53.90 

11.7 

0  17  20.5 

6.51 

0.72lOri63 

0.7064461 

0.7036903 

5 

266 

50 

0.1 

4S9.36 

11.4 

0  16  54.4 

6J» 

0.720JW>>S8 

0.7009272 

0.6981599 

9 

267 

9 

29.9 

4  59.51 

11.1 

0  16  28.3 

6.54 

0.720851 1 

0.6953912 

0.6926241 

13 

267 

29 

0.2 

4  59.67 

-10.9 

+0  16    2.1 

-6.55 

0.7207331 

0.6898616 

0.6871067 

17 

267 

48 

31.2 

4S9.83 

10.6 

0  15  35.9 

6.56 

0.7206149 

0.684-3628 

0.6816329 

21 

268 

8 

2.8 

4  99.00 

10.3 

0  15    9.6 

6.57 

0.7204966 

0.6789205 

0.6762288 

25 

268 

27 

35.1 

4  53.15 

10.0 

0  14  43.3 

658 

0.720:nHI 

0-6735619 

0.67092.38 

29 

268 

47 

80 

4  53.31 

9.7 

0  14  17.0 

6.59 

0.72025I»5 

0.6683187 

0.6657505 

Mhj    3 

269 

6 

41.6 

4  53.47 

-9.4 

+0  13  50.6 

-6.60 

0.7201406 

0.6632237 

0.6607425 

7 

269 

26 

15.8 

4  53.63 

9.1 

0  13  24.2 

6.61 

0.7*200216 

0.6583110 

0.6559331 

11 

269 

45 

50.6 

4  53.79 

8.9 

0  12  57.7 

6.09 

0.7IWM)->4 

0  6536129 

0.6513542 

15 

270 

5 

26.1 

4  53.95 

8.6 

0  12  31.2 

6.63 

0.7l9Tri:m 

0.6491610 

0.6470372 

19 

270 

25 

2.2 

4  54.11 

8.3 

0  12    4.7 

6.64 

0.7l9«(>:i4 

0.6449868 

0.6430137 

23 

270 

44 

39.0 

4  54.97 

-8.0 

+0  11  38.1 

-6.65 

0.7l9.'>4;Mi 

0.6411220 

0.6.393161 

27 

271 

4 

16.4 

4  54.43 

7.7 

0  11  11.5 

666 

0.7li)4-2.M5 

0.6375999 

0.6-359774 

31 

271 

23 

54.4 

4  54.59 

7.4 

0  10  44.8 

6.67 

0.7l9:m:U 

0.6344522 

0.6.330283 

June  4 

271 

43 

33.1 

4  54.76 

7.1 

0  10  18.1 

6.68 

0.7I9IH30 

0.6317082 

0.6304951 

8 

272 

3 

12.5 

4  54.99 

6.8 

0    9  51.4 

6.69 

0.7llKl(i-2r> 

0.629.3912 

0.6283991 

12 

272  22 

52.5 

4  55.09 

-6.5 

+0    9  24.6 

-6.60 

0.7I81MI8 

0.6275205 

0.6267574 

16 

272 

42 

33.2 

4  55.35 

6.2 

0    8  57.9 

6.70 

0.7l«8il0 

0.6261114 

0.6255843 

20 

273 

2 

14.5 

4  55.41 

5.9 

0    8  31.0 

6.71 

0.7187000 

0  6251771 

0.6248911 

24 

273 

21 

56.5 

4  55.58 

5.6 

0    8    4.2 

6.79 

0.718r>7rt8 

0.6247271 

0.6246863 

28 

273 

41 

39.1 

4  55.74 

6.3 

0    7  37.3 

6.73 

0.7184575 

0.6247681 

0.6249725 

July   2 

274 

1 

22.4 

4  55.91 

-  6.0 

+0    7  10.3 

-6.74 

0.7183360 

0.6252983 

0.6257447 

6 

274 

21 

6.4 

4  56.07 

-4.6 

+0    6  43.4 

-6.74 

0.7182144 

0.626-3097 

0.6269920 
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JUWTEK, 

OSEENWIOH  KBAlf  lK>Cir. 

Date. 

HeUooentrlo 

Loo^tade, 

MeuiBqaiiioz 

of  Date. 

Dally 
Motion. 

to 
Orbit. 

Hdloeentrle 
LattOade. 

DaUy 
Hotira. 

Logarithm 

of 

Radiw 

▼eotor. 

Logarithm- of  Distanoe 
from  Sarth— 

At  Date. 

At  Interme. 
diateDate. 

O          /         // 

1    // 

// 

O        /         // 

« 

July  % 

274     1   22.4 

4  55.91 

-6.0 

+0^  7  ro.3 

-6.74 

0.7183360 

0.6252983 

0.6257447 

« 

274  21     6.4 

4  66.07 

4.6 

0   6  49.4 

6.74 

0.7182144 

0.6263097 

0.62699*<20 

10 

274  40  51.0 

4  56.94 

4.3 

0    6  16.4 

6.75 

0.7189926 

0.6277890 

0.6286988 

H 

275     0  36.3 

4  66.41 

4.0 

0    5  4^.4 

6.76 

0.7179706 

0.6297187 

0.6308466 

18 

276  20  22.3 

4  66.68 

3.7 

0    5  22.4 

6.76 

0.7178486 

0.6320796 

0.6334150 

22 

275  40     8.9 

4  56.74 

-3.4 

+0    4  55.3 

-6.77 

0.7177264 

0.6348499 

0.6363814 

96 

275  59  66.2 

4  66.01 

3.1 

0    4  28.2 

6.77 

0.7176042 

0.6380056 

0.6397190 

30 

276  19  44.2 

4  57.08 

2.8 

0    4    1.1 

6.78 

0.7174818 

0.6415174 

0.6433970 

JLng.  3 

276  39  32.9 

4  57.S5 

2.5 

0    3  34.0 

6.70 

0.7173598 

0.6463532 

0.6473818 

7 

976  59  22.2 

4  57.41 

2.2 

0    3    6.8 

6.70 

0.7172367 

0.6494785 

0.6516391 

11 

277  19  12.2 

4  57.88 

-1.9 

+0    9  39.6 

-6.80 

0.7171140 

0.6538596 

0.6561357 

16 

277  39     2.8 

4  57.75 

1.6 

0    9  12.4 

6.80 

0.7169912 

0.6584639 

0.6608405 

19 

277  58  54.2 

4  57.08 

1.2 

0    J  45.2 

6.81 

0.7168684 

0.6632614 

0.6657228 

93 

278  18  46.2 

4  68.00 

0.9 

0    1  18.0 

6.81 

0.7167456 

0.6682207 

0.6707511 

27 

278  38  38.9 

4  68.96 

0.6 

0    0  50.7 

6.81 

0.7166226 

0.6733101 

0.6758938 

31 

278  58  32.2 

4  88.43 

-0.3 

+0    0  23.5 

-6.89 

0.7164996 

0.6784982 

0.6811193 

Sept.  4 

279   18  26.3 

4  88.50 

0.0 

-0    0    3.8 

6.88 

0.7163766 

0.6837539 

0.6863981 

8 

279  38  21.0 

4  58.76 

+0.3 

0    0  31.1 

6.83 

0.7162534 

0.6890491 

0.6917035 

12 

279  58  16.4 

4  58.08 

0.6 

0    0  58.4 

6.83 

0.7161302 

0.6943589 

0.6970129 

16 

280  18  12.4 

4  50.10 

1.0 

0    1  25.7 

6.83 

0.7160069 

0.6996616 

0.7023032 

20 

280  38    9.2 

4  60.97 

•fl.3 

-0    1  53.1 

-6.84 

0.7158835 

0.7049349 

0.7075541 

24 

280  58    6.6 

4  50.44 

1.6 

0    2  20.4 

6.84 

0.7157601 

0.7101582 

0.7127444 

28 

281    18     4.7 

4  50.61 

1.9 

0    2  47.8 

6.84 

0.7156365 

0.7153103 

0.7178533 

Oot.    2 

281   38     3.5 

4  60.78 

2.2 

0    3  15.2 

6.85 

0.7155128 

0.7203715 

0.7228628 

6 

281   68     3.0 

4  60.06 

2.6 

0    3  42.6 

6.85 

0.7153892 

0.7253256 

0.7277579 

10 

282  18     3.1 

5    0.19 

+2.9 

-0    4  10.0 

-6.85 

0.7152654 

0.7301584 

0.7325256 

14 

282  38    4.0 

5    0.30 

3.2 

0    4  37.4 

6.85 

0.7151417 

0.7348580 

0.7371541 

18 

282  58     5.5 

6    0.47 

3.5 

0    5    4.8 

6.85 

0.7150179 

0.7394126 

0.7416323 

22 

283   18     7.7 

5    0.64 

3.8 

0    5  32.2 

6.85 

0.7148941 

0.7438114 

0.7459482 

26 

283  38  10.6 

5    0.81 

4.1 

0    5  59.6 

6.86 

0.7147702 

0.7480416 

0.7500900 

30 

283  58   14.2 

5    0.08 

+4.4 

-0    6  27.0 

-6.86 

0.7146463 

0.7520926 

0.7540482 

Not.   3 

284   18  18.4 

5    1.15 

4.7 

0    6  54.4 

6.86 

0.7145224 

0.7559561 

0.7578154 

7 

284  38  23.4 

5    1.39 

5.0 

0    7  21.9 

6.86 

0.7143385 

0.7596255 

0.7613858 

11 

284  58  29.0 

6    1.60 

5.3 

0    7  49.3 

6.86 

0.7142747 

0.7630956 

0.7647543 

15 

285  18  35.3 

5    1.67 

5.7 

0    8  16.7 

6.85 

0.7141.508 

0.7663611 

0.7679152 

19 

285  38  42.4 

5    1.84 

+6.0 

-0    8  44.1 

-6.85 

0.7140270 

0.7694158 

0.7708621 

23 

283  58  50.1 

5    9.01 

6.3 

0    9  11.5 

6.86 

0.7139031 

0.7722535 

0.7735890 

27 

286   18  58.5 

5    9.19 

6.6 

0    9  38.9 

6.85 

0.7(37793 

0.7748683 

0.7760909 

Dec.    1 

286  39     7.6 

5    9.36 

6.9 

0  10    6.4 

6.85 

0.7136555 

0.7772566 

0.7783650 

5 

286  59   17.3 

5    9.53 

7.8 

0  10  33.8 

6.85 

0.^135317 

0.7794159 

0.7804093 

9 

287   19  27.8 

5    9.70 

+7.5 

-Oil     1.2 

-6.85 

0.7134080 

0.7813448 

0.7822223 

13 

287  39  39.0 

5    9.88 

7.8 

0  11  28.6 

6.85 

0.7132842 

0.7830413 

0.7838015 

17 

287  59  50.8 

5    3.05 

8.1 

0  1 1  55.9 

6.85 

0.7131605 

0.7845026 

0.7851441 

21 

288  20     3.4 

5    3.99 

8.4 

0  12  23.3 

6.84 

0.7130368 

0.7857257 

0.7862469 

25 

288  40  16.6 

6    3.40 

8.7 

0  12  50.7 

6.84 

0.7129132 

0.7867076 

0.7871077 

29 

289     0  30.5 

5    3.67 

+9.0 

-0  13  18.0 

-8.84 

0.7127896 

0.7874472 

0.7877261 

33 

289  20  45.2 

6    3.74 

+9.3 

-0  r3  45.4 

-6.88 

0.7126661 

0.7879445 
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SATUEN. 

GfiEENWICH  MEAN  NOON. 

Dste. 

HeUocentiio 

Langitade, 

HMnlCqiiinox 

of  Bate. 

IMly 
MoSmi. 

BedaotUm 

to 

OrWt 

Heliooentiio 
Latitude. 

Daily 

LogaTithm 

of 

Badios 

Yeotor. 

Logarithm  of  Dlatanoa 
fh>m  Earth- 

At  Date. 

Atlnterme- 
diateDato. 

O           /          II 

1    II 

/      // 

0       1        II 

II 

Jan.    3 

135  43  28.8 

9  10.56 

+1  10.4 

+0  58  27.2 

45.99 

0.9617018 

0.9212638 

0.9202788 

7 

135  52  1 1.1 

SJ0.fi5 

1  10.7 

0  58  48.1 

0.» 

0.9617417 

0.9193462 

0.9184679 

n 

136     0  53.2 

S  10.68 

1  11.1 

0  59    9.0 

5.91 

0.9617817 

0.9176454 

0.9168803 

16 

136     9  35.3 

S  10.&1 

1  11.4 

0  59  29.8 

5.90 

0.9616218 

0.9161739 

0.9155274 

19 

136  18  17.3 

S  10.48 

1  11.7 

0  59  50.6 

5J» 

0.9618619 

0.9149420 

0.9144190 

23 

136  26  59.1 

S  10.40 

+1  12.1 

41    0  11.4 

-W.19 

0.9619022 

0.9139695 

0.9136649 

87 

136  35  40.9 

9  10.4S 

1  12.4 

1    0  32.1 

5.18 

0.9619426 

0.9132356 

0.9129725 

31 

136  44  22.6 

9  10.41 

1  12.7 

1    0  52.8 

6.18 

0.9619831 

0.9127761 

0.9126474 

Feb.    4 

136  53     4.2 

9  10.aB 

1  13.0 

1    1  13.5 

6.17 

0.9620237 

0.9125862 

0.9126929 

8 

137     1  45.7 

9  10.38 

1  13.3 

1     1  34.2 

6.18 

0.9620644 

0.9126669 

0.9128080 

12 

137  10  27.0 

9  M.M 

+1  13.7 

+1    1  54.9 

45.18 

0.9621052 

0.9130166 

0.9132893 

16 

137  19     8.3 

9  10.81 

1  14.0 

1    2  16.5 

6.16 

0.9621461 

0.9136284 

0.9140322 

20 

137  27  49.6 

9  JOJW 

1  14.3 

1    2  36.1 

5.14 

0.9621871 

0.9144999 

0.9160308 

24 

137  36  30.6 

9  10JW 

1  14.6 

1    2  56.6 

6.14 

0.9622282 

0.9166236 

0.9162773 

28 

137  46  11.6 

9  10.94 

1  15.0 

1    3  17.2 

6.13 

0.9622694 

0.9169906 

0.9177622 

Mur.   4 

137  53  52.5 

9  lOJil 

•fl  15.3 

+1    3  37.7 

45.19 

0.9623106 

0.9185906 

0.9194740 

8 

138     2  33.3 

9  10.10 

1  15.6 

1    3  68.2 

6.19 

0.9623520 

0.9204104 

0.9213978 

12 

138  11    14.0 

9  10.10 

1  15.9 

1    4  18.6 

6.11 

0.9623936 

0.9224344 

0.9235182 

16 

138  19  54.6 

9  10.14 

1  16.2 

1    4  39.0 

6.10 

0.9624351 

0.9246471 

0.9258189 

20 

138  28  35.1 

9  10.11 

1   16.5 

1    4  69.4 

HM 

0.9624767 

0.9270319 

0.9282842 

24 

138  37  15.5 

9  10.06 

•fl  16.8 

+1    5  19.8 

46.00 

0.9625186 

0.9295738 

0.9308985 

28 

138  45  55.8 

9  10.08 

1  17.1 

1    5  40.1 

5.08 

0.9625603 

0.9322562 

0.9336448 

Apr.    1 

138  54  35.9 

9  10.03 

1   17.4 

1    6    0.4 

5.07 

0.9626023 

0.9350620 

0.9365054 

5 

139     3   16.0 

9  10.01 

1  17.7 

1    6  20.7 

5.08 

0.9626443 

0.9379728 

0.9394618 

9 

139   11   56.0 

9    9.96 

1  18.0 

1    6  40.9 

6.08 

0.9626865 

0.9409702 

0.9424958 

13 

139  20  35.9 

9    9.08 

+1  18.3 

+1    7    1.1 

44.05 

0.9627287 

0.9440365 

0.9465903 

17 

139  29  15.7 

9    9.93 

1  18.6 

1    7  21.3 

6.04 

0.9627710 

0.9471563 

0.9487298 

21 

139  37  55.3 

9    0.01 

1  18.9 

1    7  41.5 

5.03 

0.9628134 

0.9503118 

0.9518994 

25 

139  46  34.9 

9    0.88 

1  19.2 

1    8    1.6 

6.03 

0.9628560 

0.9534908 

0.9550842 

29 

139  55  14.4 

9    9.88 

1  19.5 

1    8  21.7 

6.00 

0.9628986 

0.9566776 

0.9682691 

May   3 

140     3  53.8 

9    9.83 

+1  19.8 

+1    8  41.8 

46.01 

0.9629413 

0.9598568 

0.9614390 

7 

140  12  33.0 

9    9.80 

1  20.1 

1    9    1.8 

5.01 

0  9629840 

0.9630140 

0.9645801 

11 

140  21    12.2 

9    0.78 

1  20.3 

1    9  21.8 

5.00 

0.9630269 

0.9661360 

0.9676802 

15 

140  29  51.2 

9    0.75 

1  20.6 

1    9  41.8 

AM 

0.9630699 

0.9692115 

0.9707286 

19 

140  38  30.2 

9    9.73 

1  20.9 

1  10    1.8 

4.96 

0.9631130 

0.9722299 

0.9737146 

23 

140  47    9.1 

9    0.70 

+1  21.2 

+1  10  21.7 

-M.98 

0.9631561 

0.9751812 

0.9766288 

27 

140  55  47.8 

9    0.88 

1  21.5 

1  10  41.6 

4.97 

0.9631994 

0.9780560 

0.9794615 

31 

141     4  26.5 

9    9.85. 

1  21.7 

111     1.4 

4.98 

0.9632427 

0.9808441 

0.9822027 

Jnne  4 

141    13     5.0 

9    9.89 

1  22.0 

1  II  21.2 

4.96 

0.96.32862 

0.9835362 

0.9648435 

6 

141  21   43.5 

9    9.80 

1  22.2 

1  II  41.0 

4.96 

0.9633297 

0.9861240 

0.9873769 

12 

141   30  21.8 

9    9.W 

+1  92.5 

41  12    0.8 

-M.94 

0.9633733 

0.9886015 

0.9697970 

16 

141   39     0.0 

9    0.54 

1  22.8 

1  12  20.5 

4.S8 

0.9634170 

0.9909628 

0.9920982 

20 

141  47  38.2 

9    0.09 

1  23.0 

1  12  40.2 

4.99 

0.9634608 

0.9932025 

0.9942749 

24 

141   56  16.2 

9    9.40 

1  23.3 

1  12  69.9 

4.91 

0.9635047 

0.9953147 

0.9963212 

28 

142     4  54.1 

9    9.47 

1  23.5 

1  13  19.5 

4.00 

0.9636486 

0.9972937 

0.9982316 

July  2 

142  13  31.9 

9    9.44 

i-l  23.8 

41  13  39.1 

44.90 

0.9635927 

0.9991342 

1.0000012 

6 

142  22    9.6 

9   9.41 

-hi  24.0 

41  13  58.7 

-M.80 

0.9636368 

1.0008320 

1.0016262 
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SATUEir. 

GREENWICH  MEAN  NOON 

Date. 

Heliooentrio 

LoDgitnde, 

HettuBgiilnox 

DaUy 
Hbtiim. 

HcUooeDtrio 
LaAltade. 

Didly 
HoSflo. 

Logarithm 

of 

BadioB 

Vector. 

LoguithmofDistuiee 
fhnnXarth— 

to 
OrUt 

At  Date. 

Atlntonne- 
diateDato. 

0     /      // 

/ 

// 

/      // 

0     /     II 

II 

J0I7  9 

142  13  31.9 

0.44 

•1-1  23.8 

41  13  39.1 

+4.00 

0.9635927 

0.9991342 

1.0000012 

6 

142  22     9.6 

0.41 

1  24.0 

1  13  58.7 

4.80 

0.9636368 

1.0008320 

1.0016262 

10 

142  30  47.2 

0.99 

1  24.3 

1  14  18.3 

4.86 

0.9636810 

1.0023837 

1.0031042 

J4 

142  39  24.7 

0.38 

1  24.5 

1  14  37.8 

4.87 

0.9637254 

1.0037874 

1.0044328 

18 

142  48     2.1 

0.83 

1  24.8 

1  14  57.2 

4.86 

0.9637698 

1.0050401 

1.0056091 

23 

142  56  39.3 

9.31 

+1  25.0 

41  15  16.7 

-M.86 

0.9638142 

1.0061392 

1.0066301 

96 

143     5  16.5 

9J» 

1  25.2 

1  15  36.1 

4.85 

0.963a588 

1.0070814 

1.0074928 

30 

143   13  53.6 

9JB 

1  25.5 

1  15  55.5 

4.84 

0.9639035 

1.0078641 

1.0081950 

Aug.  3 

143  22  30.6 

9^ 

1  25.7 

1  16  14.8 

4.83 

0.9639482 

1.0084854 

1.0087353 

7 

143  31     7.4 

9J0 

1  26.0 

1  16  34.1 

4.88 

0.9639931 

1.0089447 

1.0091135 

11 

143  39  44.2 

9.17 

+1  26.2 

+1  16  53.4 

44.88 

0.9640380 

1.0092416 

1.0093292 

15 

143  48  20.8 

9.19 

1  26.4 

1  17  12.7 

4.81 

0.9640830 

1.0093760 

1.0093818 

10 

143  56  57.3 

2 

9.19 

1  26.7 

1  17  31.9 

4.80 

0.9641281 

1.0093466 

1.0092702 

23 

144     5  33.7 

9.09 

1  26.9 

1  17  51.1 

4.79 

0.9641733 

1.0091527 

1.0089939 

27 

144   14  10.1 

9.07 

1  27.1 

1  18  10.2 

4.78 

0.9642185 

1.0087938 

1.0085523 

31 

144  22  46.3 

9 

9.04 

•fl  27.3 

41  18  29.3 

44.77 

0.9642639 

1.0082697 

1.0079463 

Sept.  4 

144  31   22.4 

0.01 

1  27.5 

1  18  48.4 

4.77 

0.9643093 

1.0075823 

1.0071778 

8 

144  39  56.4 

9 

8.06 

1  27.8 

1  19    7.5 

4.76 

0.9643548 

1.0067332 

1.0062486 

12 

144  48  34.3 

9 

8.98 

1  28.0 

1  19  26.5 

4.75 

0.9644004 

1.0057243 

1.0051604 

16 

144  57  10.0 

_ 

8.08 

1  28.2 

1  19  45.5 

4.74 

0.9644461 

1.0045570 

1.0039142 

20 

145     5  45.7 

8.90 

4-1  28.4 

+1  20    4.4 

44.73 

0.9644918 

1.0032323 

1.0025116 

24 

145  14  21.3 

8.87 

1  28.6 

120  23.3 

4.79 

0.9645376 

1. 001 7525 

1.0009551 

28 

145  22  56.7 

8.85 

1  28.8 

1  20  42.2 

4.71 

0.9645835 

1.0001201 

0.9992481 

Oou    2 

145  31  32.0 

8.89 

1  29.0 

1  21     1.0 

4.71 

0.9646295 

0.998.3398 

0.9973957 

6 

145  40     7.3 

8.79 

1  29.2 

1  21  19.9 

4.70 

0.9646756 

0.9964164 

0.9954026 

10 

145  48  42.4 

8.77 

+1  29.4 

+1  21  38.6 

44.80 

0.9647217 

0.9943548 

0.9932735 

14 

145  57   17.4 

8.74 

1  29.6 

1  21  57.4 

4.68 

0.9647680 

0.9921595 

0.9910133 

18 

146     5  52.3 

8.71 

1  29.8 

1  22  16.1 

4.67 

0.9648143 

0.9898356 

0.9886269 

22 

146   14  27.1 

8.88 

1  30.1 

1  22  34.7 

4.66 

0.9648607 

0.9873884 

0.9861209 

26 

146  23     1.7 

8.08 

1  30.3 

1  22  53.4 

4.66 

0.9649671 

0.9848255 

0.9835032 

30 

146  31  36.3 

8.83 

+1  30.4 

+1  23  12.0 

41.65 

0.9649538 

0.9821553 

0.9807830 

Nor.  3 

146  40  10.8 

8.80 

1  30.5 

1  23  30.6 

4.64 

0.9650004 

0.9793875 

0.9779699 

7 

146  48  45.1 

8.57 

1  30.7 

1  23  49.1 

4.63 

0.9650471 

0.9765314 

0.9750734 

11 

146  57  19.4 

8.54 

1  30.9 

1  24    7.6 

4.69 

0.9650939 

0.9735968 

0.9721033 

15 

147     5  53.5 

8.sa 

1  31.1 

1  24  26.1 

4.61 

0.9651408 

0.9705938 

0.9690698 

19 

147  14  27.5 

8.40 

+1  31.2 

+1  24  44.5 

-M.60 

0.9651877 

0.9675330 

0.9659849 

23 

147  23     1.4 

8.46 

I  31.4 

1  25    2.9 

4.59 

0.9652347 

0.9644276 

0.9628628 

27 

147  31   35.2 

8.43 

1  31.6 

1  25  21.2 

4.58 

0.965<>818 

0.9612925 

0.9597184 

Deo.    1 

147  40     8.8 

8.40 

1  31.7 

1  25  39.5 

4.67 

0.9653290 

0.9581425 

0.9565667 

5 

147  48  42.4 

8.37 

1  31.9 

1  25  57.8 

4.57 

0.9653762 

0.9549928 

0.9534227 

9 

147  57  15.8 

8.35 

+1  32.1 

+1  26  16.1 

41.56 

0.9654235 

0.9518584 

0.9503019 

13 

148     5  49.2 

8.33 

1  32.2 

1  26  34.3 

4.55 

0.9654709 

0.9487551 

0.9472200 

17 

148   14  22.4 

8J» 

1  32.4 

1  26  52.5 

4.54 

0.9655184 

0.9456990 

0.9441942 

21 

148  22  55.5 

8JM 

1  32.5 

1  27  10.6 

4.53 

0.9655659 

0.9427082 

0.9412434 

25 

148  31   28.5 

8.S8 

1  32.7 

1  27  28.7 

4.58 

0.9656135 

0.9398020 

0.9383862 

29 

148  40     1.4 

8.91 

-hi  32.8 

41  27  46.8 

41.51 

0.9656612 

0.9369965 

0.9356412 

33 

148  48  34.1 

8.18 

+1  33.0 

+1  28    4.8 

44.50 

0.9657090 

0.9343164 
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URATJUS. 

GBEENWICH  MEAK  NOON. 

Date. 

Helioeentrio 

LoDfl^tade, 

HeaDEqainoz 

of  Date. 

Dally 
Motion. 

Reduction 
Orbit. 

HeUooentric 
LaUtnde. 

Daily 
Motion. 

Logarithm 

of 

Badins 

Vector. 

Locarithm  of  Dlatanoe 
fhrniBartb- 

At  Date. 

Atlnterme- 
dUteDate. 

Jan.    3 

0       /      // 

198  43  54.6 

40.11 

-8'.8 

O         /          // 

40  37  53.0 

HI.36 

1.2647217 

1.2674862 

1.2658808 

11 

198  50     3.6 

46.10 

8.8 

0  37  50.2 

0.36 

1.2647384 

1.2642613 

1.2626359 

19 

198  56  12.3 

40.ia 

8.9 

0  37  47.3 

0.36 

1.2647551 

1.2610116 

1.2593964 

87 

199     2  21.0 

46.09 

8.9 

0  37  44.4 

0.36 

1.2647718 

1.2577978 

1.2562250 

Feb.    4 

199     8  29.8 

46.00 

8.9 

0  37  41.5 

0.36 

1.2647886 

1.2546864 

1.2531907 

12 

199  14  38.5 

46.00 

-8.9 

•fO  37  38.6 

-0.38 

1.2648054 

1.2517458 

1.2503598 

20 

199  20  47.1 

46.08 

8.9 

0  37  35.7 

0.86 

1.2648223 

1.2490392 

1.2477918 

38 

199  96  55.7 

46.06 

8.9 

0  37  32.8 

0.86 

1.2648393 

1.2466248 

1.2455457 

Mar.  8 

199  33    4.3 

46.07 

8.9 

0  37  29.9 

0.87 

1.2648563 

1.2445609 

1.2436759 

16 

199  39  12.9 

46.07 

8.9 

0  37  26.9 

0.87 

1.2648734 

1.2428954 

1.2422233 

24 

199  45  21.4 

46.06 

-8.9 

40  37  24.0 

-0.87 

1.2648905 

1.2416632 

1.2412193 

Apr.    1 

199  51   30.0 

46.00 

8.9 

0  37  21.1 

0.87 

1.2649076 

1.2408942 

1.2406894 

9 

199  57  38.4 

46.00 

9.0 

0  37  18.1 

0.37 

1.2649248 

1.2406062 

1.2406439 

17 

200     3  46.8 

46.05 

9.0 

0  37  15.2 

0.87 

1.2649420 

1.2408016 

1.2410777 

25 

200     9  55.2 

46.05 

9.0 

0  37  12.2 

0.37 

1.2649593 

1.2414711 

1.2419792 

May  3 

200  16     3.5 

46.04 

-9.0 

+0  37    9.2 

-0.37 

1.2649767 

1.2425990 

1.2433261 

11 

200  22   11.8 

46.04 

9.0 

0  37    6.3 

0.87 

1.2649940 

1.2441551 

1.2450810 

19 

200  28  20.1 

.    46.03 

9.0 

0  37    3.3 

0.87 

1.2650115 

1.2460981 

1.2472009 

27 

200  34  28.3 

46.09 

9.0 

0  37    0.3 

0.87 

1.2650290 

1.2483838 

1.2496401 

Jane  4 

200  40  36.5 

46.09 

9.0 

0  36  57.3 

0.36 

1.2650465 

1.2509625 

1.2523432 

12 

200  46  44.7 

46.09 

-9.0 

+0  36  54.3 

-0.88 

1.2650641 

1.2537751 

1.2552507 

20 

200  52  52.8 

46.01 

9.0 

0  36  51.3 

0.88 

1.2650817 

1.2567635 

1.2583061 

28 

200  59     0.9 

46.01 

9.1 

0  36  48.2 

0.38 

1.2650994 

1.2598713 

1.2614513 

July   6 

201     5     9.0 

46.00 

9.1 

0  36  45.2 

0.38 

1.2651171 

1.2630386 

1.2646258 

14 

201    11    17.0 

46.00 

9.1 

0  36  42.2 

0.38 

1.2651349 

1.2662061 

1.2677736 

22 

201    17  25.0 

45.00 

-9.1 

40  36  39.2 

-0.38 

1.2651527 

1.2693219 

1.2708442 

30 

201   23  32.9 

45.00 

9.1 

0  36  36.1 

0.38 

1.2651706 

1.2723343 

1.2737858 

Aug.  7 

201   29  40.8 

45.09 

9.1 

0  36  33.1 

0.38 

1.2651886 

1.2751929 

1.2765504 

15 

201   35  48.7 

45.06 

9.1 

0  36  30.0 

0.38 

1.2652065 

1.2778537 

1.2790985 

23 

201   41   56.5 

45.06 

9.1 

0  36  26.9 

0.88 

1.2652246 

1.2802797 

1.2813925 

3J 

201   48     4.3 

45.97 

-9.1 

40  36  23.9 

-0.38 

1.2652426 

1.2824326 

1.2833960 

Sept.  8 

201   54    12.1 

45.97 

9.1 

0  36  20.8 

0.30 

1.2652608 

1.2842798 

1.2850810 

16 

202     0   19.8 

45.06 

9.1 

0  36  17.7 

0.39 

1.2652789 

1.2857969 

1.2864249 

24 

202     6  27.5 

45.96 

9.1 

0  36  14.6 

0.30 

1.2652971 

1.2869620 

1.2874057 

Oct.    2 

202   12  35.1 

45.05 

9.1 

0  36  11.5 

0.39 

1.2653154 

1.2877544 

1.2880070 

10 

202   18  42.7 

45.95 

-9.1 

40  36    8.4 

-0.39 

1.2653.337 

1.2881630 

1.2882216 

18 

202  24   50.3 

45.94 

9.2 

0  36    5.3 

0.39 

1.2653521 

1.2681819 

1.2880434 

26 

202  30  57.8 

45.94 

9.2 

0  36    2.2 

0.30 

1.2653705 

1.2878060 

1.2874700 

Nov.   3 

202  37     5.3 

45.93 

9.2 

0  35  59.1 

0.39 

1.2653889 

1.2870370 

1.2865084 

11 

202  43   12.8 

45.93 

9.2 

0  35  55.9 

0.39 

1.2654075 

1.2858862 

1.2851717 

19 

202  49  20.2 

45.99 

-9.2 

40  35  52.8 

-0.39 

1.2654260 

1.2843670 

1.2834742 

27 

202  55  27.6 

45.99 

9.2 

0  35  49.6 

0.88 

1.2654446 

1.2824971 

1.2814.387 

Dee.    5 

203     1   34.9 

45.91 

9.2 

0  35  46.5 

0.39 

1.2654633 

1.280:W38 

1.2790970 

13 

203     7  42.2 

45.91 

9.2 

0  35  43.3 

0.40 

1.2654820 

1.2778221 

1.2764839 

21 

203  13  49.5 

45.91 

9.2 

0  35  40.2 

0.40 

1.2655008 

1.2750876 

1.2736389 

29 

203  19  56.7 

45.90 

-9.2 

40  35  37.0 

-0.40 

1.2655196 

1.2721446 

1.2706116 

37 

203  26     3.9 

45.00 

-9.2 

40  35  33.8 

-0.40 

1.2655384 
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NBPTinirB. 

.    GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

LoDgitade, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

HeUooentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Dletanoe 
ftom  Earth— 

At  Date. 

At  Interme- 
dlateDate. 

O          1         II 

/# 

II 

O         /          // 

// 

Jan.    3 

61     9  54.6 

91.90 

-32.8 

-1  39  59.5 

•H).94 

1.4745363 

1.4639177 

1.4646582 

11 

61    12  50.5 

S1.99 

32.8 

1  39  57.6 

0.94 

1.4745374 

1.4654468 

1.4662789 

19 

61    16  46.4 

31.99 

32.9 

1  39  55.7 

0.94 

1.4745385 

1.4671500 

1.4680557 

87 

61    18  42.4 

91.99 

33.0 

1  39  53.8 

0.94 

1.4745396 

1.4689911 

1.4699515 

Feb.    4 

61   21  38.3 

91.99 

33.0 

1  39  51.8 

0.9i 

1.4745408 

1.4709315 

1.4719257 

12 

61   24  34.2 

91.99 

-33.1 

-1  39  49.9 

•H).94 

1.4745419 

1.4729291 

1.4739366 

20 

61   27  30.2 

91.99 

33.2 

1  39  48.0 

0.94 

1.4745431 

1.4749436 

1.4759456 

28 

61   30  26.1 

21.99 

33.2 

1  39  46.0 

0.94 

1.4745442 

1.4769377 

1.4779150 

Mar.  8 

61  33  22.0 

91.99 

33.3 

1  39  44.0 

0.94 

1.4745454 

1.4788732 

1.4798073 

16 

61   36  18.0 

91.99 

33.4 

1  39  42.1 

0.95 

1.4745466 

1.4807140 

1.4815893 

24 

61   39  13.9 

91.99 

-33.4 

-1  39  40.1 

40.95 

1.4745478 

1.4824300 

1.4832324 

Apr.    1 

61  42     9.9 

91.99 

33.5 

1  39  38.2 

0.95 

1.4745490 

1.4839934 

1.4847091 

9 

61   45     5.8 

91.99 

33.6 

1  39  36.2 

0J» 

1.4745502 

1.4853775 

1.4859957 

17 

61  48     1.7 

91.99 

33.6 

1  39  34.2 

0.95 

I.47455I4 

1.4865621 

.  1.4870745 

25 

61   50  67.7 

91.99 

33.7 

1  39  32.2 

0.95 

1.4745526 

1.4875313 

1.4879304 

May   3 

61   53  53.6 

91.99 

-33.7 

-1  39  30.2 

■H).95 

1.4745538 

1.4882707 

1.4885504 

11 

61   56  49.5 

91.99 

33.8 

1  39  28.2 

0.95 

1.4745551 

1.4887695 

1.4889272 

19 

61   59  45.5 

91.99 

33.9 

1  39  26.2 

0.95 

1.4745563 

1.4890234 

1.4890574 

27 

62    2  41.4 

91.99 

33.9 

1  39  24.2 

0.95 

1.4745576 

1.4890295 

1.4889397 

June  4 

62     5  37.3 

91.99 

34.0 

1  39  22.2 

0.95 

1.4745589 

1.4887885 

1.4885762 

12 

62     8  33.3 

91.99 

-34.0 

-1  39  20.2 

+0.95 

1.4745601 

1.4883042 

1.4879737 

20 

62  11  29.3 

91.99 

34.1 

1  39  18.2 

0.95 

1.4745614 

1.4875859 

1.4871419 

28 

62   14  25.2 

91.99 

34.2 

1  39  16.2 

0.95 

1.4745627 

1.4866435 

1.4860919 

July   6 

62  17  21.1 

91.99 

34.2 

1  39  14.2 

0.95 

1.4745640 

1.4854901 

1.4848404 

14 

62  20  17.1 

91.99 

34.3 

1  39  12.2 

0.95 

1.4745653 

1.4841454 

1.4834073 

22 

62  23  13.0 

91.99 

-34.3 

-1  39  10.1 

+0.95 

1.4745666 

1.4826290 

1.4818130 

30 

62  26     9.0 

91.99 

34.4 

1  39    8.1 

0.95 

1.4745680 

1.4809631 

1.4800825 

Aug.   7 

62  29     4.9 

91.99 

.34.5 

1  39    6.0 

0.96 

1.4745603 

1.4791751 

1.4782449 

15 

62  32     0.9 

91.99 

34.5 

1  39    4.0 

0.96 

1.4745707 

1.4772954 

1.4763302 

23 

62  34  56.8 

91.99 

34.6 

1  39    2.0 

0.96 

1.4745721 

1.4753537 

1.4743700 

31 

62  37  52.8 

91.99 

-34.6 

-I  38  59.9 

+0.96 

1.4745734 

1.4733840 

1.4724004 

Sept.  8 

62  40  48.7 

91.99 

34.7 

1  38  57.9 

0.96 

1.4745748 

1.4714237 

1.4704683 

16 

62  43  44.7 

91.99 

34.8 

1  38  55.8 

0.96 

1.4745762 

1.4695088 

1.4685797 

24 

62  46  40.7 

91.99 

34.8 

1  38  53.7 

0.96 

1.4745776 

1.4676758 

1.4668020 

Oct.    2 

62  49  36.6 

99.00 

34.9 

1  38  51.7 

0.96 

1.4745790 

1.4659630 

1.4651638 

10 

62  52  32.6 

99.00 

-34.9 

-1  38  49.6 

+0.96 

1.4745804 

1.4644079 

1.4636994 

18 

62  55  28.5 

99.00 

35.0 

1  38  47.5 

0.96 

1.4745818 

1.4630423 

1.4624409 

26 

62  58  24.5 

99.00 

35.1 

1  38  45.4 

0.96 

1.4745833 

1.4618984 

1.4614189 

Nov.   3 

63     1   20.5 

99.00 

35.1 

1  38  43.4 

0.96 

1.4745847 

1.4610046 

1.4606583 

11 

63     4   16.4 

99.00 

35.2 

1  38  41.3 

0.96 

1.4745861 

1.4603816 

1.4601764 

19 

63     7   12.4 

99.00 

-35.2 

-1  38  39.2 

+0.96 

1.4745876 

1.4600441 

1.4599867 

27 

63   10     8.4 

99.00 

35.3 

1  38  37.1 

0.96 

1.4745891 

1.4600039 

1.4600965 

Dec.   5 

63  13     4.3 

99.00 

35.4 

1  38  35.0 

0.96 

1.4745905 

1.4602631 

1.4605030 

13 

63   16     0.3 

99.00 

35.4 

1  38  32.9 

0.96 

1.4745920 

1.4608147 

1.4611972 

21 

63   18  56.3 

99.00 

35.5 

1  38  30.8 

0.96 

1.4745935 

1.4616479 

1.4621651 

29 

63  21   52.3 

99.00 

-35.5 

-1  38  28.6 

+0.96 

1.4745950 

1.4627448 

1.4633842 

37 

63  24  48.2 

99.00 

-35.6 

-1  38  26.5 

+0.97 

1.4745965 

1.4640785 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Date. 

X 

Trae  Bquinoz. 

Sedao. 

to 
Mean 
Eq'xof 
Jaii.O. 

Y 

True  Equinox. 

Redao. 

to 
Mean 
Eq'xof 
Jab.O. 

z 

True  Equinox. 

Bedoe. 

to 
Mean 

Eq*xof 

Jaa.O. 

Ifoan. 

Midnight 

ifoon. 

Noon, 

Midnight 

Ifoon. 

Ifoon, 

JCidn^^M. 

Noon. 

Jan.  1 

•1-0.1933986 

+0.2019712 

+729 

-0.8843907 

-0.8827783 

+206 

-0.3836730 

-0.3829739 

-107 

2 

0.2105279 

0.2190682 

718 

0.8810967 

0.8793461 

216 

0.3822445 

0.3814854 

109 

3 

0.2275913 

0.2360965 

707 

0.8775267 

0.8756387 

225 

0.3806965 

0.3798778 

96 

4 

0.2445832 

0.2530503 

696 

0.8736822 

0.8716575 

234 

0.3790295 

0.3781515 

91 

5 

0.2814976 

0.2699238 

685 

0.8695647 

0.8674041 

243 

0.3772439 

0.3763070 

85 

6 

+0.2783288 

+0.2867115 

+674 

-0.8651759 

-0.862Q803 

+251 

-0.3753405 

-0.3743449 

-80 

7 

0.2950716 

0.3034083 

663 

0.8605174 

0.8580876 

259 

0.3733200 

0.3722661 

74 

8 

0.3117210 

0.3200091 

651 

0.8555909 

0.8530278 

267 

0.3711832 

0.3700714 

69 

9 

0.3282719 

0.3365088 

640 

0.8503984 

0.8477030 

275 

0.3689307 

0.3677614 

63 

10 

0.3447192 

0.3529025 

628 

0.8449418 

0.8421152 

292 

0.3665634 

0.3663371 

56 

11 

+0.3610580 

+0.3691852 

+617 

-0.8392232 

-0.8362664 

+289 

-0.3640824 

-0.3627995 

-53 

12 

0.3772833 

0.3853519 

605 

0.8332448 

0.8301688 

295 

0.3614886 

0.3601495 

48 

13 

0.3933904 

0.4013981 

594 

0.8270086 

0.8237944 

301 

0.3587827 

0.3573880 

43 

14 

0.4093746 

0.4173191 

582 

0.8205165 

0.8171758 

307 

0.3559657 

0.3545158 

36 

15 

0.4252312 

0.4331103 

571 

0.8137707 

0.8103034 

313 

0.3530386 

0.3515340 

33 

16 

+0.4409557 

+0.4487671 

+559 

-0.8067734 

-0.8031813 

+318 

-0.3500024 

-0.3484436 

-99 

17 

0.4565438 

0.4642853 

548 

0.7995269 

0.7958109 

323 

0.3468580 

0.3452456 

94 

18 

0.4719910 

0.4796604 

636 

0.7920332 

0.7881944 

327 

0.3436065 

0.3419409 

90 

19 

0.4872929 

0.4948880 

624 

0.7842944 

0.7803338 

332 

0.3402488 

0.3385304 

15 

20 

0.5024450 

0.5099635 

512 

0.7763126 

0.7722313 

336 

0.3367858 

0.3360150 

11 

9] 

+0.5174427 

+0.5248823 

+500 

-0.7680901 

-0.7638893 

+340 

-0.3332184 

-0.3313959 

-  6 

22 

0.5322815 

0.5396399 

489 

0.7596293 

0.7653103 

343 

0.3295478 

0.3276741 

-  9 

23 

0.5469567 

0.5542316 

477 

0.7509327 

0.7464965 

347 

0.3257750 

0.3238506 

+  9 

24 

0.5014638 

0.5686530 

466 

0.7420024 

0.7374603 

350 

0.3219009 

0.3199263 

6 

25 

0.5757983 

0.5828994 

454 

0.7328408 

0.7281748 

353 

0.3179267 

0.3159025 

10 

26 

+0.5899554 

+0.5969660 

+443 

-0.7234509 

-0.7186713 

+355 

-0.3138536 

-0.3117804 

+  14 

27 

0.6039303 

0.6108481 

432 

0.7138356 

0.7089443 

358 

0.3096827 

0.3075611 

18 

28 

0.6177185 

0.6245411 

421 

0.7039978 

0.6989964 

360 

0.3054154 

0.3032460 

99 

29 

0.6313153 

0.6380406 

410 

0.6939405 

0.6888306 

362 

0.3010530 

0.2968366 

96 

30 

0.6447164 

0.6513422 

399 

0.6836670 

0.6784504 

363 

0.2965969 

0.2943342 

30 

31 

+0.6579174 

+0.6644415 

+388 

-0.6731809 

-0.6678593 

+365 

-0.2920486 

-0.2897403 

+  33 

Feb.  1 

0.6709138 

0.6773341 

377 

0.6624858 

0.6570609 

366 

0.2874094 

0.2850563 

37 

2 

0.6837016 

0.6900161 

366 

0.6515850 

0.6460586 

366 

0.2826809 

0.2802837 

40 

3 

0.6968769 

0.7024836 

355 

0.6404821 

0.6348562 

367 

0.2778646 

0.2754241 

44 

4 

0.7086357 

0.7147327 

344 

0.6291810 

0.6234577 

367 

0.2729622 

0.2704794 

47 

5 

+0.7207743 

+0.7267598 

+334 

-0.6176861 

-0.6118674 

+368 

-0.2679756 

-0.2654513 

+  50 

6 

0.7326888 

0.7385611 

323 

0.6060016 

0.6000894 

368 

0.2629065 

0.9603416 

63 

7 

0.7443760 

0.7501334 

313 

0.5941313 

0.5881274 

368 

0.2577566 

0.2551519 

56 

8 

0.7558327 

0.7614737 

303 

0.5820786 

0.5759852 

368 

0.2525275 

0.2498839 

59 

9 

0.7670558 

0.7725788 

293 

0.5698476 

0.5636668 

368 

0.2472210 

0.2445394 

62 

10 

+0.7780421 

+0.7834457 

+283 

-0.5574427 

-0.5511765 

+368 

-0.2418389 

-0.2391202 

+  65 

11 

0.7887889 

0.7940717 

273 

0.5448682 

0.5385186 

367 

0.2363831 

0.2336281 

67 

12 

0.7992937 

0.8044544 

263 

0.5321279 

0.5256969 

366 

0.2308553 

0.2280650 

70 

13 

0.6095536 

0.8145908 

254 

0.5192256 

0.5127150 

365 

0.2252573 

0.2224325 

79 

14 

0.8195656 

0.8244778 

244 

0.5061651 

0.4995768 

364 

0.2195906 

0.2167321 

75 

15 

+0.8293269 

+0.8341128 

+236 

I 

-0.4929503 

-0.4862863 

+362 

-0.2138570 

-0.2109657 

+  77 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNiaHT. 

Date. 

■ 

X 

.  Trae  Sqnlnox. 

Bodno. 

to 
MMn 
Bq'xof 
Jmi.O. 

Y 

Trae  SqniDoz. 

Bedno. 

to 
Heen 
Bq*xof 
Jan.O. 

z 

Trae  Sqninox. 

Bedna 

to 
Mean 
Bq*xof 

Noon. 

mdmglU. 

Noon. 

Noon, 

mdnighL 

Noon. 

Noon, 

mdmight. 

Noon. 

Feb.  15 

+0.8293269 

+0.8341128 

+235 

-0.4929503 

-0.4862863 

+362 

-0.2138570 

-0.2109657 

+  77 

16 

0.8388350 

0.84349.M 

225 

0.4795850 

0.4728471 

361 

0.2080583 

0.2051350 

80 

17 

0.8480877 

0.6526175 

216 

0.4660730 

0.4592632 

359 

0.2021960 

0.1992416 

82 

J8 

0.8570825 

0.8614824 

207 

0.4524181 

0.4455385 

357 

0.1962719 

0.1932873 

84 

19 

0.8658167 

0.8700853 

198 

0.4386246 

0.4316772 

355 

0.1902878 

0.1872739 

86 

20 

+0.8742877 

+0.8784237 

+189 

-0.4246967 

-0.4176835 

+353 

-0.1842456 

-0.1812032 

+  88 

21 

0.8824928 

0.8864950 

181 

0.4106384 

0.4035614 

351 

0.1781468 

0.1750769 

89 

22 

0.8904296 

0.8942967 

172 

0.3964534 

0.3893147 

349 

0.1719933 

0.1688966 

91 

23 

0.8080955 

0.9018261 

164 

0.3821459 

0.3749476 

346 

0.1657867 

0.1626642 

93 

24 

0.9054878 

0.9090806 

156 

0.3677202 

0.3604645 

344 

0.1595290 

0.1563817 

95 

25 

•fO.9126041 

+0.9160580 

+148 

-0.3631809 

-^.3458701 

+341 

-0.1532221 

-0.1500609 

+  96 

26 

0.9194421 

0.9227561 

140 

0.3385327 

0.3311692 

338 

0.1468679 

0.1436738 

98 

27 

0.9259998 

0.9291728 

132 

0.3237803 

0.3163664 

335 

0.1404685 

0.1372525 

99 

28 

0.9322750 

0.9353061 

124 

0.3089282 

0.3014664 

332 

0.1340258 

0.1307889 

100 

Mar.  ] 

0.9382658 

0.9411540 

117 

0.2939813 

0.2864739 

329 

0.1275418 

0.1242861 

101 

2 

+0.9439704 

+0.9467147 

+109 

-0.2789444 

-0.2713938 

+326 

-0.1210187 

-0.1177432 

+102 

3 

0.9493868 

0.9519864 

102 

0.2638224 

0.2562312 

323 

0.1144586 

0.1111664 

103 

4 

0.9545134 

0.9569677 

95 

0.2486205 

0.2409912 

320 

0.1078636 

0.1045538 

104 

5 

0.9593492 

0.9616578 

88 

0.2333437 

0.2256788 

316 

0.1012359 

0.0979106 

105 

6 

0.9638934 

0.9660559 

81 

0.2179970 

0.2102990 

313 

0.0945778 

0.0912381 

106 

7 

+0.9681452 

+0.9701610 

+  74 

-0.2025853 

-0.1948567 

+309 

-0.0878915 

-0.0846385 

+107 

6 

0.9721035 

0.9739721 

67 

0.1871137 

0.1793570 

306 

0.0811790 

0.0778137 

108 

9 

0.9757672 

0.9774884 

61 

0.1715872 

0.1638047 

302 

0.0744424 

0.0710658 

108 

10 

0.9791357 

0.9807093 

54 

0.1560103 

0.1482045 

298 

0.0676839 

0.0642972 

109 

11 

0.9822089 

0.9836349 

48 

0.1403879 

0.1325612 

294 

0.0609057 

0.0575099 

109 

12 

+0.9849868 

+0.9862650 

+  42 

-0.1247249 

-0.1168795 

+290 

-0.0541098 

-0.0607069 

+109 

13 

0.9874693 

0.9885996 

36 

0.1090256 

0.1011637 

286 

0.0472982 

0.0438871 

109 

14 

0.9896560 

0.9906383 

30 

0.0932943 

0.0854181 

282 

0.0404728 

0.0370555 

110 

15 

0.9915465 

0.9923806 

25 

0.0776356 

0.0696474 

278 

0.0336355 

0.0302132 

110 

16 

0.9931406 

0.9938264 

19 

0.0617542 

0.0538563 

274 

0.0267885 

0.023.3621 

110 

17 

+0.9944383 

+0.9949759 

+  14 

-0.0459547 

-0.0380493 

+269 

-0.0199339 

-0.0166043 

+110 

18 

0.9954395 

0.9958290 

9 

0.0301413 

0.0222307 

265 

0.0130735 

0.0096416 

110 

19 

0.9961443 

0.9963855 

+  4 

-0.0143184 

-0.0064048 

260 

-0.0062090 

-0.0027759 

110 

20 

0.9965525 

0.9966453 

0 

+0.0015095 

+0.0094240 

256 

+0.0006576 

+0.0040910 

110 

21 

0.9966639 

0.9966082 

-  5 

0.0173382 

0.0252513 

251 

0.0075244 

0.0109571 

110 

22 

+0.9964783 

+0.9962743 

-  9 

+0.0331631 

+0.0410725 

+246 

+0.0143893 

+0.0178204 

+110 

23 

0.9959959 

0.9956435 

14 

0.0489794 

0.0568829 

241 

0.0212504 

0.0246789 

110 

24 

0.9952168 

0.9947160 

18 

0.0647827 

0.0726779 

236 

0.0281058 

0.0316307 

110 

26 

0.9941410 

0.9934919 

23 

0.0805682 

0.0884627 

231 

0.0349534 

0.0383737 

no 

26 

0.9927687 

0.9919715 

27 

0.0963310 

0.1042024 

226 

0.0417913 

0.0452059 

no 

27 

+0.9911001 

+0.9901551 

-  31 

+0.1120663 

+0.1199221 

+221 

+0.0486173 

+0.0520251 

+110 

28 

0.9891358 

0.9880432 

35 

0.1277694 

0.1356072 

216 

0.0554203 

0.0688293 

no 

29 

0.9868765 

0.9856367 

38 

0.1434353 

0.1512527 

210 

0.0622252 

0.0666165 

109 

30 

0.9843232 

0.9829365 

41 

0.1590590 

0.1668535 

205 

0.0690031 

0.0723846 

109 

31 

0.9814765 

0.9799435 

44 

0.1746359 

0.1824050 

199 

0.0757608 

0.0791314 

109 

32 

+0.9783373 

+0.9766586 

-  47 

+0.1901610 

+0.1979022 

+194 

+0.0824961 

+0.0858647 

+109 
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FOE  GREENWICH  ITRAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Trae  Bqnlnoz. 

Badao. 

to 
Ifeaa 
Eq'zof 
Ju.0. 

Y 

Troo  Sqidnox. 

ItodM. 

Bq'xof 
Jmi.0. 

z 

TroA  Equinox. 

Bodao. 
to 

Heu 
Eq'zof 
Jm.O. 

JVoofi. 

Midnight 

Koim. 

Woim. 

MidwighL 

JToon. 

Noon. 

MiAmght 

Noon. 

Apr.  1 

+0.9783373 

+0.9766586 

-47 

+0.1901610 

+0.1979099 

+194 

+0.0694961 

+0.0656547 

+109 

2 

0.9749070 

0.9730832 

50 

0.2056289 

0.9133400 

188 

0.0899067 

0.0925599 

106 

3 

0.9711871 

0.9692190 

53 

0.2910349 

0.9287135 

183 

0.0958906 

0.0999990 

107 

4 

0.9671791 

0.9650676 

55 

0.9363745 

0.2440181 

177 

0.1025459 

0.1056691 

106 

5 

0.9628848 

0.9606309 

57 

0.9516431 

0.9592493 

172 

0.1091705 

0.1194706 

105 

6 

+0.9583062 

+0.9559109 

-59 

+0.9668360 

+0.9744096 

+166 

+0.1157624 

+0.1190454 

+  105 

7 

0.9534452 

0.9509095 

61 

0.9819487 

0.9894737 

160 

0.1923196 

0.1955845 

104 

8 

0.9483038 

0.9456287 

62 

0.9969770 

0.3044589 

154 

0.1288402 

0.1320861 

104 

9 

0.9498841 

0.9400708 

64 

0.3119166 

0.3193590 

148 

0.1353999 

0.1385482 

103 

10 

0.9371884 

0.9342378 

65 

0.3267635 

0.3341509 

142 

0.1417639 

0.1449691 

103 

11 

+0.9312187 

+0.9281319 

-67 

+0.3415136 

+0.3488510 

+136 

+0.1481636 

40.1513471 

+102 

12 

0.9249771 

0.9217552 

67 

0.3S6I628 

0.3634483 

130 

0.1545194 

0.1576803 

101 

13 

0.9184660 

0.9151101 

68 

0.3707072 

0.3779389 

124 

0.1608296 

0.1639671 

100 

U 

0.9116876 

0.9081988 

(S8 

0.3851431 

0.3993191 

118 

0.1670995 

0.1702058 

100 

15 

0.9046440 

0.9010234 

68 

0.3994667 

0.4065850 

119 

0.173:K)66 

0.1763948 

99 

16 

+0.8973373 

+0.8935860 

-68 

+0.4136740 

+0.4907399 

+106 

+0.1794701 

+0.1625394 

+  99 

17 

0.8897697 

0.8858888 

68 

0.4977614 

0.4347590 

100 

0.1855814 

0.1666170 

96 

18 

0.8819434 

0.8779340 

68 

0.4417253 

0.4486598 

94 

0.1916390 

0.1946471 

98 

19 

0.8738606 

0.8697237 

68 

0.4555690 

0.4694314 

88 

0.1976419 

0.9006910 

97 

90 

0.8655234 

0.8612601 

67 

0.4699676 

0.4760699 

69 

0.2036804 

0.9065371 

96 

91 

+0.8569339 

+0.8525454 

-ee 

+0.4828380 

+0.4895713 

+  76 

+0.2094731 

+0.9193936 

+  95 

92 

0.8480946 

0.8435822 

65 

0.4962692 

0.5099315 

70 

0.2152994 

0.9181894 

94 

93 

0.8390082 

0.8343732 

64 

0.5095575 

0.5161468 

64 

0.2210636 

0.9939990 

93 

94 

0.8296773 

0.8249209 

62 

0.5226988 

0.5992131 

58 

0.2267641 

0.9995900 

93 

95 

0.8201043 

0.8152278 

60 

0.5356892 

0.5421266 

59 

0.2323993 

0.9351916 

99 

96 

+0.8102917 

+0.8052965 

-58 

+0.5485247 

+0.5548832 

+  46 

+0.2379674 

+0.2407257 

+  99 

97 

0.8002424 

0.7951301 

56 

0.5612014 

0.5674790 

40 

0.2434667 

0.2461901 

91 

28 

0.7899596 

0.7847319 

63 

0.5737155 

0.5799104 

34 

0.2488957 

0.2515833 

90 

29 

0.7794469 

0.7741054 

50 

0.5860633 

0.5921736 

28 

0.2542527 

0.2569036 

69 

30 

0.7687076 

0.7632541 

47 

0.5982408 

0.6042646 

22 

0.2595359 

0.2621494 

69 

Bfaj  1 

+0.7577452 

+0.7521814 

-44 

+0.6102442 

+0.6161797 

+  16 

+0.2647438 

+0.9673190 

+  86 

9 

0.7465629 

0.7408905 

40 

0.6220703 

0.6279157 

11 

0.2698748 

0.9794110 

68 

3 

0.7351643 

0.7293852 

37 

0.6337155 

0.6394691 

+  5 

0.2749274 

0.9774939 

87 

4 

0.72:i5534 

0.7176697 

33 

0.6451764 

0.6508366 

0 

0.9799009 

0.9893569 

67 

5 

0.7117344 

0.7057482 

29 

0.6564497 

0.6620152 

-  5 

0.2847917 

0.9672065 

66 

6 

+0.6997113 

+0.6936245 

-25 

+0.6675326 

+0.6730020 

-  10 

+0.2806005 

+0.9919735 

+  86 

7 

0.6874878 

0.6813022 

21 

0.6784225 

0.6837941 

15 

0.2943255 

0.2966561 

86 

8 

0.6750677 

0.6687852 

16 

0.6891163 

0.6943888 

20 

0.2989653 

0.3012530 

86 

9 

0.6624540 

0.6560775 

11 

0.6996114 

0.7047836 

25 

0.3035188 

0.3057630 

85 

10 

0.6496535 

0.6431832 

6 

0.7099052 

0.7149759 

30 

0.3079849 

0.3101849 

85 

11 

+0.6366673 

+0.6301062 

-  1 

+0.7199954 

+0.7249634 

-35 

+0.3123625 

+0.3146176 

+  85 

19 

0.6235002 

0.6168500 

+  5 

0.7298795 

0.7847435 

40 

0.3166505 

0.3187606 

85 

13 

0.6I0I558 

0.6034184 

11 

0.7395550 

0.7443138 

45 

0.3208479 

0.3229123 

65 

14 

0.5966379 

0.5898152 

17 

0.7490196 

0.75:^6721 

49 

0.3249537 

0.3260719 

85 

15 

0.5829504 

0.5760443 

23 

0.7582710 

0.7628160 

54 

0.3289668 

0.3309363 

85 

16 

+0.5690972 

+0.5621096 

+99 

+0.7673069 

+0.7717433 

-  58 

+0.3328862 

+6.3346105 

+  66 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

Sedao. 

to 
Menu 
Eqxof 

j2d.o. 

Y 

Tnie  Bquinox. 

Bodno. 

to 
Mean 
Eq'xor 

z 

Tme  Bqainoz. 

Redaa 

to 
MeMi 
Bq'zof 
Jm-O. 

ifoon. 

Midnight 

Noon. 

yoon. 

Midnight. 

Kaon. 

Koon. 

2foon. 

Mftj  16 

^.5690972 

+0.5621096 

+  29 

+0.7673069 

+0.7717433 

-58 

+0.3328862 

+0.3348105 

+  85 

17 

0.5550819 

0.5480146 

35 

0.7761250 

0.7804516 

62 

0.3367110 

0.3385877 

84 

18 

0.5409080 

0.5337628 

42 

0.7847230 

0.7889386 

65 

0.3404404 

0.3422690 

84 

19 

0.5265791 

0.5193580 

49 

0.7930985 

0.7972020 

68 

0.3440733 

0.3458533 

84 

^ 

0.5120994 

0.5048043 

56 

0.8012491 

0.8052394 

72 

0.3476087 

0.3493395 

84 

21 

+0.4974730 

+0.4901058 

+  63 

+0.8091726 

+0.8130484 

-75 

+0..3510455 

+0.3527267 

+  84 

32 

0.4827037 

0.4752665 

70 

0.8168665 

0.8206265 

77 

0.3543828 

0.3560139 

84 

23 

0.4677953 

0.4602903 

77 

0.8243281 

0.8279711 

80 

0.3576195 

0.3591999 

84 

24 

0.4527522 

0.4451817 

85 

0.8315551 

0.8350800 

82 

0.:M507545 

0.3622837 

84 

25 

0.4375791 

0.4299450 

93 

0.8385455 

0.8419513 

84 

0.3637870 

0..3652646 

84 

26 

+0.4222800 

+0.4145844 

+101 

+0.8452973 

+0.8485830 

-66 

+0.3667162 

+0.3681418 

+  84 

27 

0.4068591 

0.3991044 

109 

0.8518084 

0.8549729 

88 

0.3695412 

0.3709143 

84 

28 

0.3913211 

0.3835097 

117 

0.8580766 

0.8611188 

90 

0.3722609 

0.37:^5810 

85 

29 

0.3756710 

0.3678054 

126 

0.8640997 

0.8670187 

92 

0.3748743 

0.3761410 

85 

30 

0.3599136 

0..3519962 

134 

0.8698759 

0.8726710 

93 

0.3773808 

0.3785937 

86 

31 

+0.3440537 

+0.3360869 

+142 

+0.8754038 

+0.8780742 

-94 

+0.3797796 

+0.3809385 

+  86 

June  1 

0.3280963 

0.3200826 

151 

0.8806819 

0.8832270 

95 

0.3820702 

0.3831746 

87 

2 

0.3120463 

0.3039882 

160 

0.8857090 

0.8681281 

95 

0.3842518 

0.3853015 

88 

3 

0.2959087 

0.2878086 

169 

0.8904839 

0.8927765 

95 

0.3863238 

0.3873186 

89 

4 

0.2796883 

0.2715486 

178 

0.8950055 

0.8971712 

95 

0.3882859 

0.3892256 

90 

6 

+0.2633901 

+0.2552132 

+187 

+0.8992730 

+0.9013113 

-94 

+0.3901377 

+0.3910221 

91 

6 

0.2470187 

0.2388071 

'196 

0.9032855 

0.9051959 

93 

0.3918789 

0.3927077 

92 

7 

0.2305791 

0.2223352 

205 

0.9070422 

0.9088244 

92 

0.3935089 

0.3942821 

93 

8 

0.2140760 

0.2058019 

214 

0.9105425 

0.9121963 

91 

0.3950274 

0.3957449 

94 

9 

0.1975137 

0.1892118 

223 

0.9137859 

0.9153111 

90 

0.3964343 

0.3970959 

95 

10 

+0.1808969 

+0.1725696 

+232 

+0.9167718 

+0.9181682 

-88 

+0.3977294 

+0.3983350 

+  96 

11 

0.1642303 

0.1558797 

241 

0.9194999 

0.9207671 

86 

0.3989125 

0.3994620 

98 

12 

0.1475182 

0.1391465 

250 

0.9219696 

0.9231074 

84 

0.3999834 

0.4004768 

99 

13 

0.1307650 

0.1223743 

259 

0.9241806 

0.9251888 

81 

0.4009420 

0.4013791 

101 

14 

0.1139751 

0.1055677 

268 

0.9261323 

0.9270106 

78 

0.4017880 

0.4021687 

102 

15 

+0.0971529 

+0.0887311 

+277 

+0.92782.39 

+0.9285720 

-74 

+0.4025211 

+0.4028454 

+104 

16 

0.0803028 

0.0718687 

286 

0.0292549 

0.9298726 

71 

0.4031413 

0.4034090 

105 

17 

0.0634291 

0.0549848 

295 

0.9304250 

0.9309121 

67 

0.4036484 

0.4038595 

107 

18 

0.0465362 

0.0380842 

304 

0.9313340 

0.9316904 

63 

0.4040423 

0.4041967 

108 

19 

0.0296290 

0.0211715 

313 

0.9319815 

0.9322070 

58 

0.4043228 

0.4044204 

no 

20 

+0.0127121 

+0.0042514 

+322 

+0.9323668 

+0.9324610 

-53 

+0.4044896 

+0.4045303 

+  111 

21 

-0.0042100 

-0.0126716 

330 

0.9324893 

0.9324520 

48 

0.4045426 

0.4045263 

113 

22 

0.0211327 

0.0295927 

339 

0.9323489 

0.9321798 

43 

0.4044817 

0.4044084 

116 

23 

0.0380509 

0.0465069 

347 

0.9319451 

0.9316442 

37 

0.4043067 

0.4041764 

117 

24 

0.0549597 

0.0634091 

355 

0.9312776 

0.9308150 

31 

0.4040175 

0.4038301 

119 

25 

-0.0718542 

-0.0802944 

+363 

+0.9303466 

+0.9297824 

-25 

+0.40*36141 

+0.4033697 

+121 

26 

0.0887293 

0.0971577 

371 

0.9291524 

0.9284566 

18 

0.4030966 

0.4027952 

123 

27 

0.1055796 

0.1139939 

379 

0.9276952 

0.9268679 

11 

0.4024651 

0.4021067 

126 

28 

0.1224002 

0.1307979 

387 

0.9259751 

0.9250165 

-  4 

0.4017196 

0.4013042 

128 

29 

0.1391862 

0.1475647 

395 

0.9239925 

0.9229031 

+  3 

0.4008603 

0.4003881 

131 

30 

-0.1559327 

-0.1642894 

+403 

+0.9217484 

+0.9205287 

+10 

+0.3998875 

+0.3993587 

+133 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Bedoo. 

Radao. 

Bedafl. 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 

HeM 

Date. 

Trae  Bqninoz. 

Eq'xof 
Jan.O. 

Trae  Equinox. 

Bq'xof 
Jan.O. 

Tine  Eqainox. 

Eq'xof 
Jm.O. 

JToofi. 

Midniffht. 

ilToon. 

/roon. 

Midnight. 

Noon. 

Noon. 

MidMiffhL 

Noon. 

July  1 

-0.1726343 

-0.1609667 

•MIO 

+0.9192439 

+0.9178943 

+  18 

+0.3988016 

+0.3982164 

1 
+136' 

2 

0.1892859 

0.1975916 

417 

0.9164799 

0.9150008 

26 

0.3976030 

0.3969616 

138 

3 

0.2058828 

0.2141594 

424 

0.9134572 

0.9118491 

35 

0.3962920 

0..3955946 

140 

4 

0.2224202 

0.2306651 

431 

0.9101767 

0.9084403 

44 

0.3948691 

0.3941160 

142 

5 

0.2388933 

0.2471043 

437 

0.9066399 

0.9047758 

53 

0.3933349 

0.3925264 

145 

6 

-0.2552975 

-0.2634724 

•M44 

+0.9028482 

+0.9008572 

+  62 

+0.3916900 

+0.3908263 

+  148 

7 

0.27 J 6284 

0.2797650 

450 

0.8988031 

0.8966859 

72 

0.3899349 

0.3890163 

151 

8 

0.2878816 

0.2959778 

455 

0.8945058 

0.8922631 

81 

0.3880702 

0.3870970 

153 

9 

0.3040530 

0.3121066 

461 

0.8899577 

0.8875901 

91 

0.3860966 

0.3850692 

156 

10 

0.3201381 

0.3281469 

466 

0.8851602 

0.8826685 

101 

0.3840148 

0.3829336 

158 

11 

-0.3361324 

-0.3440943 

+472 

+0.8801150 

+0.8775000 

+111 

+0.3818254 

+0.3806907 

+161 

12 

0.3520318 

0.3599447 

477 

0.8748236 

0.8720860 

121 

0.3795292 

0.37^3413 

163 

13 

0.3678323 

0.3756943 

482 

0.8692873 

0.8664277 

132 

0.3771268 

0.3758860 

166 

14 

0.3835301 

0.3913392 

486 

0.8635074 

0.8605265 

143 

0.3746187 

0.3733253 

169 

15 

0.3991210 

0.4068752 

490 

0.8574852 

0.8543836 

154 

0.3720055 

0.3706598 

173 

16 

-0.4146009 

-0.4222979 

+494 

+0.8512219 

+0.8480004 

+165 

+0.3692879 

+0.3678903 

+175 

17 

0.4299653 

0.4376030 

497 

0.8447192 

0.8413786 

176 

0.3664666 

0.3650174 

178 

18 

0.4452100 

0.4527861 

500 

0.8379788 

0.8345199 

187 

0.36*35423 

0.3620418 

181 

19 

0.4603306 

0.4678430 

503 

0.8310021 

0.8274256 

199 

0.3605156 

0.3589641 

184 

20 

0.4753228 

0.4827694 

506 

0.8237904 

0.8200970 

210 

0.357.3871 

0.3557850 

187 

21 

-0.4901823 

-0.4975610 

+508 

+0.8163454 

+0.8125360 

+222 

+0.3541576 

+0.3525052 

+191 

22 

0.5049047 

0.5I22I32 

510 

0.8086690 

0.8047446 

233 

0.3508278 

0.3491256 

194 

23 

0.5194854 

0.5267213 

511 

0.8007630 

0.7967246 

245 

0.3473986 

0.3456469 

198 

24 

0.5339199 

0.5410810 

512 

0.7926295 

0.7884782 

257 

0.3438707 

0.3420700 

201 

25 

0.5482038 

0.5552880 

513 

0.7842707 

0.7800076 

269 

0.3402451 

0.3383959 

205 

26 

-0.5623328 

-0.5693379 

+513 

+0.7756889 

+0.7713151 

+281 

+0.3365227 

+0.3346255 

+208 

27 

0.5763025 

0.5832262 

514 

0.7668863 

0.7624030 

294 

0.3327046 

0.3307599 

213 

28 

0.5901084 

0.5969487 

514 

0.7578655 

0.7532741 

306 

0.3287918 

0.3268002 

215 

29 

0.6037463 

0.6105010 

614 

0.7486293 

0.7439313 

319 

0.3247854 

0.3227475 

219 

80 

0.6172120 

0.6238790 

513 

0.7391806 

0.7343775 

332 

0.3206866 

0.3186030 

282 

31 

-0.6305014 

-0.6370787 

+612 

+0.7295224 

+0.7246156 

+345 

+0.3164967 

+0.3143680 

+225 

Aag.  1 

0.6436105 

0.6500962 

511 

0.7196574 

0.7146483 

358 

0.3122170 

0.3100439 

228 

2 

0.6565355 

0.6629279 

509 

0.7095886 

0.7044788 

370 

0.3078489 

0.3056321 

232 

3 

0.6692730 

0.6765703 

507 

0.6993192 

0.694 II 03 

383 

0.3033936 

0.3011338 

235 

4 

0.6818196 

0.6880199 

504 

0.6888525 

0.6a3546l 

396 

0.2988526 

0.2965504 

239 

5 

-0.6941714 

-0.7002733 

+501 

+0.6781916 

+0.6727893 

+409 

+0.2942272 

+0.2918832 

+242 

6 

0.7063255 

0.7123273 

498 

0.6673397 

0.6618431 

421 

0.2895187 

0.2871337 

946 

7 

0.7182786 

0.7241789 

494 

0.6562999 

0.6507105 

434 

0.2847285 

0.282:«)32 

249 

8 

0.7300278 

0.7358250 

490 

0.6450752 

0.6398944 

446 

0.2798581 

0.2773932 

252 

9 

0.7415699 

0.7472623 

486 

0.6336684 

0.6278978 

459 

0.2749089 

0.2724051 

255 

10 

-0.7529017 

-0.7584877 

+481 

+0.6220828 

+0.6162240 

+471 

+0.2698821 

+0.2673401 

+259 

11 

0.7640200 

0.7694981 

476 

0.6103216 

0.6043761 

483 

0.2647791 

0.2621996 

262 

12 

0.7749218 

0.7802907 

471 

0.5983878 

0.5923571 

495 

0.2596014 

0.2569849 

266 

13 

0.7856045 

0.7908629 

466 

0.5862843 

0.5801699 

508 

0.2543502 

0.2516974 

369 

14 

0.7960654 

0.8012116 

460 

0.5740140 

0.5678175 

520 

0.2490267 

0.2463383 

373 

15 

-0.8063012 

-0.8113336 

+454 

+0.5615802 

+0.5553031 

+532 

+0.2436324 

+0.2409091 

+276 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Xqaiuox. 

Bedoo. 

to 
Hmh 
Bq'zof 
Jan.O. 

Y 

Trae  Bqninox. 

Badno. 
to 

Bq'xof 
Jan.0. 

z 

True  Bqninox. 

Redno. 

to 
Mean 
Bq'xof 
Jan.O. 

No^. 

MidnighL 

if  mm. 

iVbon. 

MiAniigU, 

Noon, 

Noon. 

MiOnight, 

Koon. 

Aug.  16 

-0.8163085 

-0.8212254 

+447 

+0.5489860 

+0.5426298 

+544 

+0.2381687 

+0.2354112 

+279 

17 

0.8960840 

0.8308839 

440 

0.5362345 

0.5298008 

556 

0.2326369 

0.2298459 

282 

18 

0.8356247 

0.8403061 

433 

0.5233289 

0.5168194 

568 

0.2270385 

0.2242147 

286 

19 

0.8449276 

0.8494692 

426 

0.5102726 

0.5036891 

580 

0.2213747 

0.2185189 

290 

90 

0.8539900 

0.8584301 

418 

0.4970691 

0.4904133 

591 

0.2156472 

0.2127600 

293 

31 

-0.8628088 

-^.8671257 

•MIO 

40.4837220 

+0.4769956 

+603 

+0.2098574 

+0.2069396 

+296 

28 

0.8713806 

0.6755727 

401 

0.4702347 

0.4634397 

614 

0.2040068 

0.2010593 

299 

23 

0.8797021 

0.8837682 

392 

0.4566112 

0.4497496 

625 

0.1980971 

0.1951207 

302 

24 

0.8877706 

0.8917093 

383 

0.4428556 

0.4359295 

636 

0.1921300 

0.1891256 

305 

25 

0.8955835 

0.8993933 

373 

0.4289720 

0.4219835 

647 

0.1861073 

0.1830757 

309 

26 

-0.9031381 

-0.9068177 

+363 

40.4149645 

+0.4079156 

+657 

+0.1800307 

+0.1769729 

+312 

27 

0.9I043I8 

0.9139800 

353 

0.4008373 

0.3937301 

668 

0.1739021 

0.1703189 

315 

28 

0.9174622 

0.9208781 

343 

0.3865946 

0.3794313 

678 

0.1677232 

0.1646156 

318 

29 

0.9242273 

0.9275098 

332 

0.3722407 

0.3650236 

688 

0.1614959 

0.1583648 

321 

30 

0.9307260 

0.9338730 

321 

0.3577800 

0.3505111 

697 

0.1552221 

0.1520685 

324 

31 

-0.9369534 

-0.9399659 

+310 

+0.3432170 

+0.3.358986 

+707 

+0.1489038 

+0.1457286 

+327 

Sept.  1 

0.9429104 

0.9457866 

299 

0.3285562 

0.3211905 

716 

0.1425428 

0.1393471 

330 

2 

0.9485943 

0.9513335 

287 

0.3138020 

0.3063912 

725 

0.1361413 

0.1329260 

333 

3 

0.954003d 

0.9566053 

275 

0.2989588 

0.2915050 

734 

0.1297011 

0.1264670 

336 

4 

0.9591376 

0.9616007 

263 

0.2840306 

0.276,5360 

743 

0.1232239 

0.1199721 

339 

6 

^.9639944 

-0.9663185 

+251 

+0.2690217 

+0.2614884 

+751 

+0.1167117 

+0.1134431 

+341 

6 

0.9685728 

0.9707573 

238 

0.2539364 

0.246:)664 

759 

0.1101664 

0.1068820 

344 

7 

0.9728717 

0.9749160 

225 

0.2387789 

0.2311744 

767 

0.1035899 

0.1002906 

346 

8 

0.9768899 

0.9787934 

212 

0.2235535 

0.2159166 

775 

0.0969840 

0.0936706 

349 

9 

0.9806262 

0.9823882 

199 

0.2082642 

0.2005968 

782 

0.0903504 

0.0870239 

351 

10 

-0.9840793 

-0.9856994 

+185 

+0.1929148 

+0.1852189 

+789 

+0.0836910 

+0.0803522 

+354 

11 

0.9872482 

0.9887259 

171 

0.1775094 

0.1697870 

796 

0.0770075 

0.0736573 

356 

12 

0.9901319 

0.9914667 

157 

0.1620521 

0.154.3054 

803 

0.0703016 

0.0669409 

3.58 

13 

0.9927296 

0.9939206 

143 

0.1465472 

0.1387783 

810 

0.0635752 

0.0602049 

360 

14 

0.9950395 

0.9960863 

129 

0.1309989 

0.1232098 

816. 

0.0568300 

0.0534510 

362 

15 

-0.9970606 

-0.9979626 

+114 

+0.1154114 

+0.1076042 

+822 

+0.0500678 

+0.0466811 

+364 

16 

0.9987919 

0.9995486 

99 

0.0997888 

0.0919657 

828 

0.0432906 

0.0398971 

366 

17 

1.0002324 

1.0008432 

84 

0.0841356 

0.0762989 

834 

0.0365003 

0.0331009 

368 

18 

1.0013809 

1.0018453 

69 

0.0684564 

0.0606085 

839 

0.0296988 

0.0262945 

370 

19 

1.0022363 

1.0025539 

53 

0.0527558 

0.0448990 

844 

0.0228879 

0.0194797 

371 

20 

-1.0027979 

-1.0029682 

+  38 

+0.0370385 

+0.0291752 

+849 

+0.0160696 

+0.0126586 

+373 

21 

1.0030649 

1.0030877 

22 

0.0213094 

+0.0134419 

854 

0.0092461 

+0.0058332 

374 

22 

1.0030367 

1.00291 18 

+  6 

+0.0055732 

-0.0022962 

859 

+0.0024196 

-0.0009944 

376 

23 

1.0027130 

1.0024403 

-  10 

-0.0101656 

0.0180345 

863 

-0.0044084 

0.0078222 

377 

24 

1.0020935 

1.0016728 

26 

0.0259022 

0.0337680 

867 

0.0112355 

0.0146480 

378 

25 

-1.0011780 

-1.0006093 

-  43 

-0.0416313 

-0.0494913 

+870 

-0.0180504 

-0.0214695 

+379 

26 

0.9999665 

0.9992500 

59 

0.0573475 

0.0651993 

873 

0.0248779 

0.0282845 

380 

27 

0.9984594 

0.9975952 

76 

0.0730459 

0.0808872 

876 

0.0316889 

0.0350909 

380 

28 

0.9966570 

0.9956453 

93 

0.0887220 

'  0.0965502 

879 

0.0384903 

0.0418867 

381 

29 

0.9945598 

0.9934009 

110 

0.1043709 

0.1121836 

881 

0.0452801 

0.0486699 

381 

30 

-0.9921684 

-0.9908626 

-127 

-0.1199876 

-0.1277824 

+883 

-0.0520560 

-0.0554381 

+382 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDWIGfHT. 

Date. 

X 

Tnie  Equinox. 

Bednc. 

to 
Mean 

Eq'xof 

Y 

TtOB  Equinox. 

Hedms. 

to 
Kean 
Sq'zof 
Jan.O 

z 

TnwE^pdiMZ. 

to 
Mean 

Sq-xof 
Jaii.O. 

Noon. 

Midnight. 

Jroon. 

Nbvn. 

Midmght 

Nbon. 

JVeen. 

MkMghi. 

Jfeon. 

Oct.   1 

-0.9694836 

-0.9880313 

-144 

-0.1356673 

-0.1433419 

4685 

-0.0686159^ 

-0.0691699 

+369 

9 

0.9865062 

0.9849081 

161 

9.1511054 

0.1688575 

887 

0.0655577 

0.0680919 

389 

3 

0.9832374 

0.9814941 

179 

0.1665975 

0.1743249 

888 

0.0729794 

0.0756329 

389 

4 

0.9796785 

0.9777905 

196 

0.1820390 

0.1897395 

690 

0.0769792 

0.0693903 

389 

5 

0.975a305 

0.9737984 

214 

0.1974255 

0.2060967 

891 

0.0696551 

0.0669635 

369 

6 

-0.9716944 

-0.9695187 

-231 

-0.2127525 

-0.2203922 

4692 

-0.0993051 

-0.0956196 

4369 

7 

0.9672713 

0.9649525 

249 

,0.2280155 

0.2356218 

692 

0.0969273 

0.1099973 

361 

8 

0.9625624 

0.9601012 

267 

0.2432105 

0.2507814 

692 

0.1055197 

0.1066049 

361 

9 

0.9575690 

0.9549660 

285 

0.2583335 

0.2658667 

691 

0.1190806 

0.ir53487 

360 

10 

0.9522923 

0.9495481 

303 

0.2733801 

0.2808736 

891 

0.1166062 

0.1916590 

360 

11 

-0.9467334 

-0.9438486 

-321 

-0.2Sa3460 

-0.2957974 

+690 

-0.1961007 

-0.1983339 

+379 

12 

0.9408936 

0.9378687 

339 

0.3032269 

0.3106342 

889 

0.1315569 

0.1347695 

378 

13 

0.9347740 

0.9316096 

367 

0.3180186 

0.3253797 

687 

0.1379729 

0.1411661 

377 

14 

0.9283758 

0.9250726 

375 

0.3327169 

0.3400296 

686 

0.1443490 

0.1475919 

376 

15 

0.9217003 

0.9182590 

394 

0.3473171 

0.3545791 

884 

0.1506625 

0.1536397 

374 

16 

-0.9147489 

-0.9111702 

-412 

-0.3618148 

-0.3690239 

4862 

-0.1569716 

-0.1600969 

4373 

17 

0.9075231 

0.9038079 

431 

0.3762057 

0.3833597 

860 

0.1639144 

0.1663176 

371 

18 

0.9000246 

0.8961736 

450 

0.3904853 

0.3975819 

677 

0.1694089 

0.1794675 

369 

19 

0.8922550 

0.8882692 

469 

0.4046489 

0.4116858 

674 

0.1756539 

0.1766060 

:i67 

90 

0.8842162 

0.8800966 

488 

0.4186919 

0.4256668 

671 

0.1616453 

0.1846719 

366 

21 

-0.8759104 

-0.8716580 

-506 

-0.4326096 

-0.4395201 

4667 

-0.1676639 

-0.1906619 

4363 

22 

0.8673396 

0.8629556 

525 

0.4463974 

0.4532412 

663 

0.1936650 

0.1966341 

361 

23 

0.8585062 

0.8539919 

544 

0.4600508 

0.4668256 

659 

0.1995885 

0.9095978 

356 

24 

0.8494128 

0.8447695 

563 

0.4735650 

0.4802686 

655 

0.9054517 

0.9083602 

355 

25 

0.8400621 

0.835291 1 

582 

0.4869355 

0.4935656 

651 

0.2112528 

0.2141295 

359 

26 

-0.8304568 

-0.8255596 

-601 

-0.5001580 

-0.5067125 

4^6 

-0.2169899 

-0.2198338 

+349 

27 

0.8205999 

0.8155782 

620 

0.5132283 

0.5197050 

641 

0.9296610 

0.2954712 

346 

28 

0.8104948 

0.8053501 

639 

0.5261420 

0.5325388 

636 

0.9989642 

0.2310396 

343 

29 

0.8001446 

0.7948785 

658 

0.5388950 

0.5452100 

830 

0.2337977 

0.9365378 

339 

30 

0.7895525 

0.7841667 

677 

0.5514835 

0.5577149 

624 

0.2392598 

0.9419635 

336 

31 

-0.7787217 

-0.7732180 

-696 

-0.5639037 

-0.5700496 

4617 

-0.2446488 

•^.9473153 

+332 

Noy.  1 

0.7676559 

0.7620360 

715 

0.5761520 

0.5822105 

810 

0.2499631 

0.2525916 

326 

2 

0.7563586 

0.7506243 

734 

0.5882246 

0.5941938 

603 

0.2552010 

0.2577909 

324 

3 

0.7448333 

0.7389863 

753 

0.6001178 

0.6059961 

796 

0.260361 1 

0.2629115 

390 

4 

0.7330634 

0.7271253 

771 

0.6118284 

0.6176142 

788 

0.2654418 

0.2679519 

316 

5 

-0.721 1121 

-0.7150446 

-790 

-0.6233531 

-0.6290447 

4780 

-0.2704416 

-0.9729108 

+319 

6 

0.7089229 

0.7027479 

809 

0.6346886 

0.6402843 

772 

0.2753592 

0.2777867 

307 

7 

0.6965195 

0.6902386 

828 

0.6458315 

0.6513297 

763 

0.2801932 

0.2825783 

303 

8 

0.6a390.52 

0.6775201 

847 

0.6567785 

0.6621776 

754 

0.2849420 

0.2872841 

298 

9 

0.6710833 

0.6645957 

866 

0.6675264 

0.6728248 

745 

0.2896043 

0.2919027 

293 

10 

-0.6580573 

-0.6514690 

-885 

-0.6780722 

-0.6832683 

4-735 

-0.2941789 

-0.2964328 

+288 

11 

0.6448.308 

0.6381436 

904 

0.6884126 

0.6935046 

725 

0.2986642 

0.3008730 

283 

12 

0.6314074 

0.6246231 

922 

0.6985440 

0.7035303 

714 

0.3030589 

0.3052219 

277 

13 

0.6177908 

0.61091 12 

941 

0.7084632 

0.7133422 

703 

0.3073616 

0.3094780 

272 

14 

0.6039845 

0.5970 M 4 

959 

0.7181669 

0.7229370 

692 

0.3115708 

0.3136399 

266 

15 

-0.5899921 

-0.5829274 

-978 

-0.7276518 

-0.7323114 

4681 

-0.3156852 

-0.3177064 

+960 
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FOR  ©REBNWICH  MEAN  HOON  AND  MIDNIGHT. 

I>«taL 

X 

Trae  Bqoinoz. 

Sedao. 

to 
Mmui 
Sq'zof 
Jaii.O. 

Y 

True  Bqainoz. 

B«diic. 

to 
HMn 
Sq'xof 
JuuO. 

z 

Tme  Sqolnoz. 

Redoo. 

to 
Mmd 
Bq'zof 
Jan.O. 

JToon. 

JRiMSgkt 

IToon. 

iTooA. 

MidMgkU 

Soon. 

Koon, 

Midnight 

Noon, 

Not.  16 

-0.5758176 

-0.5686633 

-996 

-0.7369140 

-0.7414691 

TtJOW 

-0.3197034 

-0.3916760 

+954 

17 

0.6614651 

0.5549933 

1014 

0.7459595 

0.7603858 

657 

0.3936941 

0.3955474 

948 

18 

0.5460387 

0.5396116 

1039 

0.7547614 

0.7590793 

644 

0.3974457 

0.3993190 

941 

19 

0.5399497 

0.5948395 

1050 

0.7633387 

0.7675395 

631 

0.3311669 

0.3399895 

934 

80 

0.517.3814 

0.5098904 

1068 

0.7716819 

0.7757635 

618 

0.3347864 

0.3365577 

998 

91 

-0.5093597 

-0.4947903 

-1086 

-0.7797859 

-0.7837489 

+604 

-0.3383099 

-0.3400999 

+991 

92 

0.4871896 

0.4795379 

1104 

0.7876499 

0.7914907 

590 

0.3417159 

0.3433818 

914 

93 

0.4718548 

0.4641358 

1199 

0.7959703 

0.7989889 

576 

0.3450918 

0.3466351 

907 

94 

0.4563810 

0.4485909 

1139 

0.8096443 

0.8069389 

561 

0.3489915 

0.3497810 

900 

95 

0.4407669 

0.4399078 

1156 

0.8097695 

0.8139389 

546 

0.3513133 

0.3598185 

193 

96 

-^.4950160 

-0.4170917 

-1179 

-0.8166438 

-0.8199861 

+530 

-0.3549963 

-0.3657467 

+186 

97 

0.4091355 

0.4011478 

1189 

0.8939650 

0.8964799 

514 

0.3571695 

0.3585646 

179 

96 

0.3931995 

0.3850811 

1905 

0.8296309 

0.8397175 

497 

0.3599319 

0.3619713 

171 

99 

0.3770031 

0.3688966 

1991 

0.8357396 

0.8.386971 

480 

0.3695826 

0.3638659 

163 

30 

0.3607616 

0.3595996 

1937 

0.8415897 

0.8444179 

463 

0.3651909 

0.3663477 

155 

Dee.  1 

-0.3444104 

-^.3361953 

-1953 

-0.8471795 

-0.8498769 

+446 

-0.3675460 

-0.3687160 

+147 

9 

0.3979545 

0.3196888 

1969 

0.8595079 

0.8550794 

498 

0.3698574 

0.3709709 

139 

3 

0.3113986 

0.3030848 

1984 

0.8575715 

0.8600045 

410 

0.3790544 

0.3731098 

131 

4 

0.9947477 

0.2863884 

1999 

0.8693711 

0.8646719 

391 

0.3741364 

0.3751341 

199 

5 

0.9780079 

0.2696049 

1314 

0.8669047 

0.8690713 

372 

0.3761098 

0.3770495 

114 

6 

-0.961 1820 

-0.9597391 

-1328 

-0.8711710 

-0.8739036 

+353 

-0.3779531 

-0.3788346 

+105 

7 

0.2449767 

0.2357955 

1342 

0.8751688 

0.8770668 

333 

0.3796868 

0.380b098 

96 

8 

0.9979961 

0.2187790 

1.355 

0.8788969 

0.8806595 

313 

0.3813036 

0.3890678 

87 

9 

0.9109450 

0.2016946 

1369 

0.8823540 

0.8839806 

993 

0.3828027 

0.3835081 

78 

10 

0.1931284 

0.1845472 

1389 

0.8855390 

0.8870291 

272 

0.3841838 

0.3848.300 

69 

11 

-0.1759514 

-0  1673418 

-1395 

-0.8884508 

-0.8898039 

+251 

-0.3a'>4464 

-0.3860331 

+  60 

19 

0.1587188 

0.1500832 

1408 

0.8910882 

0.8923036 

999 

0.3865900 

0.3871170 

50 

13 

0.1414355 

0.1327765 

1420 

0.8934497 

0.8945268 

207 

0.3876141 

0.3880811 

41 

14 

0.1241068 

0.1154271 

1432 

0.8955343 

0.8964725 

185 

0.3885182 

0.3889251 

31 

15 

0.1067380 

0.0980403 

1443 

0.8973410 

0.8981399 

163 

0.3893020 

0.3896486 

29 

16 

-0.0893344 

-0.0806214 

-1454 

-0.8988690 

-0.8995283 

+140 

-0.3899651 

-0.3902512 

+  12 

17 

0.0719015 

0.0631759  1  1465 

0.9001175 

0.9006367 

117 

0..3905070 

0.3907324 

+  2 

18 

0.0544448 

0.0457094 

1475 

0.9010857 

0.9014644 

93 

0.3909273 

0.3910918 

-  8 

19 

0.0369700 

0.028-2276 

1485 

0.9017727 

0  9090106 

69 

0.3912257 

0.3913292 

18 

90 

0.0194827 

-0.0 107363 

1494 

0.9021780 

0.9099749 

44 

0.3914021 

0.3914445 

28 

91 

-0.0019886 

+0.0067590 

-1503 

-0.9023013 

-0.9022572 

+  20 

-0.3914563 

-0.3914376 

-  38 

99 

+0.0155065 

0.0242527 

1511 

0.9021426 

0.9019574 

-  5 

0..39 13882 

0.3913082 

48 

93 

0.0329970 

0.0417387 

1519 

0.9017018 

0.9013756 

30 

0.3911976 

0.3910564 

.58, 

94 

0.0504769 

0.0592111 

1526 

0.9009789 

0.9005118 

56 

0.3908846 

0.3906823 

691 

95 

0.0679402 

0.0766640 

1533 

0.8999743 

0.8993666 

81 

0.3904494 

0.3901861 

79  1 

96 

+0.0853813 

+0.0940916 

-1539 

-0.8986887 

-0.8979408 

-107 

-0.3898922 

-0.3895679 

-  90 

97 

0.1027942 

0.11l4i«4 

1545 

0.8971227 

0.8962348 

133 

0.3892131 

0.3888280 

101 

98 

0.I20I735 

0.1288489 

1550 

0.8952768 

0.8942492 

160 

0.3884125 

0.3879668 

112 

99 

0.1375140 

0.1461679 

1555 

0.8931518 

0.8919850 

186 

0.3874908 

0.3869847 

123 

30 

0.1548102 

0.1634399 

1560 

0.8907489 

0.8894436 

213 

0.3864483 

0.3858820 

134 

31 

+0.1790565 

+0.1806594 

-1564 

-0.8880693 

-0.8866961 

-240 

-0.3852855 

-0.3846593 

-145 

39 

+0.1899477 

+0.1978213 

-1567 

-0.8851142 

-0.8835336 

-967 

-0.3840031 

-0.3833172 

-156 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JANUARY. 

Day 

of 

Month. 

FEBRUARY. 

Day 

of 

Month. 

MARCH. 

Trae  Longitude. 

Latitade. 

True  Longitude. 

Latitude. 

True  Longitude. 

Lirtttnde. 

1.0 

276  2  17'8 

+1  23  1L3 

1.0 

327  32  42.3 

-4   7  9.0 

1.0 

335  52  59.3 

—3  39  55I9 

1.5 

283  30  17.0 

0  42  36.6 

1.5 

334  28  46.1 

3  36  21.7 

1.5 

342  40  MA 

4  3  38.9 

2.0 

290  55  6.2 

+0  1  34.6 

2.0 

341  19  30.3 

4  2  3.2 

2.0 

349  24  17.2 

4  23  42.4 

2.5 

298  15  48.7 

-0  39  7.1 

2.5 

348  4  39.0 

4  23  58.7 

2.5 

356  3  49.6 

4  39  56.8 

3.0 

305  31  35.5 

1  18  43.7 

3.0 

354  44  3.6 

4  41  58.9 

3.0 

2  38  56.7 

4  52  12.6 

3.5 

312  41  46.7 

—1  56  35.1 

3.5 

1  17  42.8 

—4  55  59.3 

3.5 

9  9  28.9 

■-6  0  31.4 

4.0 

319  45  52.3 

2  32  6.4 

4.0 

7  45  42.4 

5  5  59.5 

4.0 

15  35  22.0 

5  4  53.9 

4.5 

326  43  32.0 

3  4  48.8 

4.5 

14  8  15.1 

5  12  2.5 

4.5 

21  56  37.2 

5  5  25.3 

5.0 

333  34  35.3 

3  34  19.6 

6.0 

20  25  39.0 

5  14  13.9 

5.0 

28  13  21.8 

5  2  13.7 

5.5 

340  19  0.9 

4  0  21.8 

5.5 

26  38  17.5 

5  12  41.3 

5.5 

34  25  48.3 

4  55  29.0 

6.0 

346  56  55.7 

—4  22  43.9 

6.0 

32  46  3a3 

—6  7  33.9 

6.0 

40  34  14.8 

-4  45  22.6 

6.5 

353  28  33.7 

4  41  18.8 

6.5 

38  51  12.6 

4  59  1.6 

6.5 

46  39  4.1 

4  32  7.0 

7.0 

359  54  14.9 

4  56  3.3 

7.0 

44  52  34.4 

4  47  15.1 

7.0 

52  40  43.1 

4  16  65.4 

7.5 

6  14  24.3 

5  6  57.3 

7.5 

50  51  19.6 

4  32  25.8 

7.5 

58  39  42.8 

3  67  1.3 

8.0 

12  29  30.6 

5  14  3.0 

8.0 

56  48  5.2 

4  14  45.1 

8.0 

64  36  37.2 

3  35  38.6 

8.5 

18  40  5.2 

—5  17  24.7 

8.5 

62  43  29.3 

-3  54  24.8 

8.5 

70  32  2.8 

—3  12  1.1 

9.0 

24  46  41.4 

5  17  8.0 

9.0 

68  38  9.9 

3  31  37.0 

9.0 

76  26  38.1 

2  46  23.0 

9.5 

30  49  53.7 

5  13  19.3 

9.5 

74  32  44.3 

3  6  34.4 

9.5 

82  21  3.1 

2  18  68.3 

10.0 

36  50  16.7 

5  6  6.2 

10.0 

80  27  49.7 

2  39  30.3 

10.0 

88  15  58.4 

1  60  1.7 

10.5 

42  48  24.9 

4  55  36.9 

10.5 

86  24  1.0 

2  10  38.6 

10.5 

94  12  4.8 

1  19  4a4 

11.0 

48  44  52.3 

-4  41  59.9 

11.0 

92  21  51.9 

—1  40  14.5 

11.0 

100  10  2.6 

—0  48  34.0 

11.5 

54  40  11.6 

4  25  24.9 

11.5 

98  21  53.7 

1  8  34.1 

11.6 

106  10  31.2 

—0  16  36.3 

12.0 

60  34  54.2 

4  6  1.9 

12.0 

104  24  34.6 

0  35  55.1 

12.0 

112  14  8.2 

+0  16  49.8 

12.5 

66  29  29.5 

3  44  1.8 

12.5 

110  30  20.1 

— 0  2  36.7 

12.5 

118  21  28.8 

0  48  21.8 

13.0 

72  24  25.2 

3  19  36.7 

13.0 

116  39  32.0 

+0  31  0.2 

13.0 

124  33  4.5 

120  40.0 

13.5 

78  20  7.0 

—2  52  59.6 

13.5 

122  52  28.3 

+1  4  33.2 

13.6 

130  49  22.9 

+1  62  21.8 

14.0 

84  16  58.0 

2  24  24.9 

14.0 

129  9  22.9 

1  37  38.3 

14.0 

137  10  46.8 

2  23  3.1 

14.5 

90  15  19.4 

1  54  8.1 

14.5 

135  30  25.1 

2  9  50.1 

14.5 

143  37  32.9 

2  62  ia2 

15.0 

96  15  30.1 

1  22  26.4 

15.0 

141  55  39.8 

2  40  42.2 

16.0 

150  9  51.4 

3  19  40.4 

15.5 

102  17  46.7 

0  49  38.5 

15.5 

148  25  7.5 

8  9  47.8 

15.5 

156  47  45.1 

3  44  42.2 

16.0 

108  22  23.7 

—0  16  4.3 

16.0 

154  58  43.8 

+8  36  39.7 

16.0 

163  31  9.2 

+4  6  66.2 

16.5 

114  29  33.6 

-fO  17  54.6 

16.5 

161  36  20.5 

4  0  51.6 

16.6 

170  19  61.2 

4  26  65.8 

17.0 

120  39  27.3 

0  51  55.5 

17.0 

168  17  45.8 

4  21  58.3 

17.0 

177  13  30.5 

4  41  16.2 

17.5 

126  52  13.4 

1  25  34.6 

17.5 

175  2  44.3 

4  39  36.5 

17.6 

184  11  39.4 

4  62  35.3 

18.0 

133  7  59.5 

1  58  27.4 

18.0 

181  50  58.4 

4  53  25,8 

18.0 

191  13  44.1 

4  69  34.9 

18.5 

139  26  51.8 

+2  30  8.9 

18.5 

188  42  8.7 

+5  3  8.8 

18.6 

198  19  6.7 

+5  2  1.6 

19.0 

145  48  55.7 

3  0  13.7 

19.0 

195  35  55.2 

5  8  32.2 

19.0 

205  27  2.2 

4  69  47.6 

19.5 

152  14  15.5 

3  28  16.7 

19.5 

202  31  57.8 

5  9  26.8 

19.5 

212  36  49.8 

4  62  60.6 

20.0 

158  42  55.3 

3  53  53.7 

20.0 

209  29  56.7 

5  5  47.7 

20.0 

219  47  45.2 

4  41  14.9 

20.5 

165  14  58.5 

4  16  41.0 

20.5 

216  29  a3.6 

4  57  35.1 

20.5 

226  59  7.3 

4  25  11.1 

21.0 

171  50  28.2 

+4  36  16.6 

21.0 

223  30  31.6 

+4  44  53.7 

21.0 

234  10  18.5 

+4  4  55.0 

21.5 

178  29  27.3 

4  52  20.0 

21.5 

230  32  35.8 

4  27  52.8 

21.6 

241  20  45.9 

3  40  47.9 

22.0 

185  11  58.3 

5  4  32.9 

22.0 

237  35  33.1 

4  6  46.4 

22.0 

248  30  2.0 

3  13  15.3 

22.5 

191  58  3.0 

5  12  39.2 

22.5 

244  39  11.6 

3  41  52.6 

22.5 

255  37  45.3 

2  42  46.3 

23.0 

198  47  42.3 

5  16  25.8 

23.0 

251  43  20.5 

3  13  33.8 

23.0 

262  43  39.6 

2  9  52.3 

23.5 

205  40  55.9 

+5  15  42.9 

23.5 

258  47  50.0 

+2  42  15.8 

23.5 

269  47  33.9 

+1  35  6.8 

24.0 

212  37  41.6 

5  10  24.1 

24.0 

265  52  30.0 

2  8  27.8 

24.0 

276  49  21.3 

0  59  4.2 

24.5 

219  37  54.9 

5  0  27.0 

24.5 

272  57  9.5 

1  32  42.0 

24.5 

283  48  58.2 

+0  22  19.3 

25.0 

226  41  28.6 

4  45  54.0 

25.0 

280  1  36.3 

0  55  32.7 

25.0 

290  46  23.3 

—0  14  33.6 

25.5 

233  48  11.7 

4  26  52.2 

25.5 

287  5  36.1 

+0  17  36.0 

25.5 

297  41  36.7 

0  51  0.9 

26.0 

240  57  49.5 

+4  3  33.9 

26.0 

294  8  52.4 

—0  20  31.2 

26.0 

304  34  38.4 

—1  26  30.2 

26.5 

248  10  2.5 

3  36  16.8 

26.5 

301  11  6.1 

0  58  11.6 

26.5 

311  25  27.7 

2  0  31.2 

27.0 

255  24  26.5 

3  5  24.4 

27.0 

308  11  55.6 

1  34  48.9 

27.0 

318  14  2.9 

2  32  35.4 

27.5 

262  40  32.4 

2  31  25.5 

27.5 

315  10  57.3 

2  9  48.5 

27.5 

325  0  20.4 

3  2  16.8 

28.0 

269  57  46.4 

1  54  53.9 

28.0 

322  7  45.7 

2  42  38.0 

28.0 

331  44  14.7 

3  29  12.4 

28.5 

277  15  30.2 

1  16  27.7 

28.5 

329  1  55.0 

3  12  48.8 

28.5 

338  25  38.5 

3  53  2.5 

29.0 

284  33  2.1 

+0  36  48.3 

29.0 

335  52  59.3 

—3  39  55.9 

29.0 

345  4  22.9 

—4  13  30.6 

29.5 

291  49  37.9 

—0  3  21.0 

29.5 

342  40  34.1 

4  3  38.9 

29.5 

351  40  17.8 

4  30  24.1 

30.0 

299  4  32.1 

0  43  16.3 

30.0 

349  24  17.2 

4  23  42.4 

30.0 

358  13  12.7 

4  43  33.9 

30.5 

306  16  59.3 

1  22  14.9 

30.5 

356  3  49.6 

4  39  55.8 

30.5 

4  42  57.4 

4  52  54.8 

31.0 

313  26  16.2 

1  59  36.7 

31.0 

2  3H  56.7 

4  52  12.6 

31.0 

11  9  22.9 

4  58  25.1 

31.5 

320  31  42.3  —2  34  45.3  1 

31.5 

9  9  28.9  —5  0  31.4 1 

31.5 

17  32  21.8 

-6  0  6.7 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

APRIL. 

D»y 

MAY. 

Day 

JUNE. 

of 
Monih. 

of 
Month. 

of 
Month. 

Trae  Longitude. 

Latitade. 

True  Longitude. 

Latitude. 

• 

True  Longitude. 

Latitude. 

1.0 

23  5149:5 

-4  58  4:3 

1.0 

57  i38:0 

0     1      II 
—3  42  11.2 

1.0 

0   /  // 
101  14  52.4 

-d  5  36"5 

1.6 

30  7  44.6 

4  52  25.6 

1.5 

63  0  54.1 

3  19  19.0 

1.5 

107  8  56.4 

+0  26  45.2 

2.0 

36  20  9.3 

4  43  20.4 

2.0 

68  58  17.8 

2  54  20.4 

2.0 

113  3  57.0 

0  58  56.4 

2.5 

42  29  10.1 

4  31  0.5 

2.5 

74  54  6.5 

2  27  32.1 

2.5 

119  0  20.4 

1  30  38.1 

3.0 

48  34  57.4 

4  15  39.1 

3.0 

80  48  40.6 

1  59  11.2 

3.0 

124  58  34.8 

2  1  31.2 

3.5 

54  37  46.1 

—3  57  30.3 

3.5 

86  42  23.7 

—1  29  35.0 

3.5 

130  59  10.4 

+2  31  16.8 

4.0 

60  37  55.3 

3  36  49.3 

4.0 

92  35  42.2 

0  59  0.7 

4.0 

137  2  38.9 

2  59  35.6 

4.5 

66  a5  48.1 

3  13  51.3 

4.5 

98  29  5.7 

—0  27  45.8 

4.5 

143  9  33.0 

3  26  7.9 

5.0 

72  31  51.6 

2  48  51.9 

5.0 

104  23  6.2 

+0  3  52.2 

5.0 

149  20  25.7 

3  50  33.9 

5.5 

78  26  36.4 

2  22  6.9 

5.5 

110  18  18.3 

0  35  35.9 

5.5 

155  35  50.3 

^  4  12  33.6 

6.0 

•  84  20  36.0 

—1  53  52.0 

6.0 

116  15  18.6 

H-l  7  7.3 

6.0 

161  56  19.3 

+4  31  46.9 

6.5 

90  14  26.7 

1  24  23.1 

6.5 

122  14  45.0 

1  38  8.1 

6.5 

168  22  23.2 

4  47  53.0 

7.0 

96  8  46.9 

0  53  56.1 

7.0 

128  17  16.9 

2  8  19.7 

7.0 

174  54  29.9 

5  0  31.8 

7.5 

102  4  16.9 

—0  22  47.2 

7.5 

134  23  33.9 

2  37  22.6 

7.5 

181  33  3.3 

5  9  23.6 

8.0 

108  1  37.9 

+0  8  46.7 

8.0 

140  34  15.2 

3  4  56.4 

8.0 

188  18  21.5 

5  14  9.5 

8.5 

114  1  31.9 

+0  40  28.2 

8.5 

146  49  58.8 

H-3  30  39.7 

8.5 

195  10  36.1 

+5  14  32.6 

9.0 

120  4  40.4 

1  11  59.2 

9.0 

153  11  20.4 

3  54  10.4 

9.0 

202  9  50.5 

5  10  18.9 

9.5 

126  11  43.9 

1  43  0.2 

9.5 

159  38  52.0 

4  15  5.5 

9.5 

209  15  58.4 

5  1  18.2 

10.0 

132  23  21.3 

2  13  10.3 

10.0 

166  13  0.9 

4  '33  1.2 

10.0 

216  28  43.0 

4  47  25.3 

10.5 

138  40  8.3 

2  42  7.6 

10.5 

172  54  7.8 

4  47  33.7 

10.5 

223  47  36.4 

4  28  41.2 

11.0 

145  2  36.6 

+3  9  28.7 

11.0 

179  42  25.6 

+4  58  19.8 

11.0 

231  11  59.4 

+4  5  14.5 

11.5 

151  31  12.4 

3  34  48.8 

11.5 

186  37  57.8 

5  4  57.4 

11.5 

238  41  2.0 

3  37  21.7 

12.0 

158  6  15.8 

3  57  42.0 

12.0 

193  40  37.1 

5  7  7.0 

12.0 

246  13  44.4 

3  5  27.7 

12.5 

164  47  58.8 

4  17  42.1 

12.5 

200  50  4.8 

5  4  32.9 

12.5 

253  49  0.4 

2  30  5.5 

13.0 

171  36  24.2 

4  34  22.7 

13.0 

208  5  50.1 

4  57  4.3 

13.0 

261  25  37.2 

1  51  55.5 

13.5 

178  31  24.7 

-H  47  18.5 

13.5 

215  27  10.4 

+4  44  36.8 

13.5 

269  2  20.5 

+1  11  43.7 

14.0 

185  32  42.5 

4  56  6.8 

14.0 

222  53  12.3 

4  27  13.6 

14.0 

276  37  56.6 

-1-0  30  19.7 

14.5 

192  39  49.4 

5  0  27.9 

14.5 

230  22  53.4 

4  5  6.3 

14.5 

284  11  15.2 

—0  11  25.5 

15.0 

199  52  6.6 

5  0  6.8 

15.0 

237  55  4.5 

3  38  34.7 

15.0 

291  41  11.9 

0  52  41.4 

15.5 

207  8  46.3 

4  54  54.3 

15.5 

245  28  32.7 

3  8  6.9 

15.5 

299  6  50.5 

1  32  40.6 

16.0 

214  28  53.2 

+4  44  48.3 

16.0 

253  2  4.6 

+2  34  18.3 

16.0 

306  27  24.1 

—2  10  40.5 

16.5 

221  51  27.0 

4  29  53.9 

16.5 

260  34  29.1 

1  57  49.9 

16.5 

313  42  16.1 

2  46  4.3 

17.0 

229  15  24.9 

4  10  24.0 

17.0 

268  4  40.5 

1  19  26.6 

17.0 

320  51  0.1 

3  18  21.5 

17.5 

236  39  44.6 

3  46  38.7 

17.5 

275  31  40.7 

0  39  55.1 

17.5 

327  53  20.1 

3  47  8.3 

lao 

244  3  26.7 

3  19  4.7 

18.0 

282  54  40.8 

+0  0  1.9 

18.0 

334  49  9.3 

4  12  7.3 

18.5 

251  25  36.9 

4.2  48  14.4 

18.5 

290  13  1.6 

— 0  39  28.3 

18.5 

341  38  29.0 

—4  33  7.0 

19.0 

258  45  28.2 

2  14  43.9 

19.0 

297  26  14.5 

1  17  54.2 

19.0 

348  21  27.9 

4  50  0.9 

19.5 

266  2  21.8 

1  39  12.0 

19.5 

304  34  0.6 

1  54  38.9 

19.5 

354  58  20.4 

5  2  46.7 

20.0 

273  15  47.5 

1  2  18.7 

20.0 

311  36  9.7 

2  29  10.3 

20.0 

1  29  25.3 

5  11  25.7 

20.5 

280  25  23.9 

+0  24  43.6 

20.5 

318  32  39.8 

3  1  1.4 

20.5 

7  55  5.1 

5  16  2.0 

21.0 

287  30  57.3 

—0  12  54.8 

21.0 

325  23  35.2 

—3  29  50.1 

21.0 

14  15  44.6 

-5  16  42.1 

21.5 

294  32  21.2 

0  50  0.4 

21.5 

332  9  5.5 

3  55  19.2 

21.5 

20  31  50.3 

5  13  34.3 

22.0 

301  29  34.8 

1  25  59.6 

22.0 

338  49  24.0 

4  17  15.5 

22.0 

26  43  49.4 

5  6  48.2 

22.5 

308  22  41.9 

2  0  21.8 

22.5 

345  24  47.0 

4  35  29.9 

22.5 

32  52  8.9 

4  56  34.4 

23.0 

315  11  49.6 

2  32  40.0 

23.0 

351  55  32.3 

4  49  56.5 

23.0 

38  57  15.9 

4  43  4.7 

23.5 

321  67  6.8 

—3  2  30.3 

23.5 

358  21  58.6 

-^  0  32.6 

23.5 

44  59  36.8 

—4  26  31.7 

24.0 

328  38  43.4 

3  29  32.2 

24.0 

4  44  24.8 

5  7  17.8 

24.0 

50  59  36.6 

4  7  8.8 

24.5 

335  16  49.6 

3  53  28.3 

24.5 

11  3  9.4 

5  10  14.3 

24.5 

56  57  39.5 

3  45  10.0 

25.0 

341  61  34.8 

4  14  4.6 

25.0 

17  18  30.3 

5  9  26.2 

25.0 

62  54  7.9 

3  20  50.2 

25.5 

348  23  7.8 

4  31  10.3 

25.5 

23  30  44.5 

5  4  59.6 

25.5 

68  49  23.5 

2  54  25.0 

26.0 

354  51  35.5 

—4  44  37.3 

26.0 

29  40  7.6 

—4  57  2.4 

26.0 

74  43  46.8 

—2  26  10.9 

26.5 

1  17  3.6 

4  54  20.6 

26.5 

35  46  54.7 

4  45  44.0 

26.5 

80  37  36.9 

1  56  25.0 

27.0 

7  39  36.6 

5  0  18.2 

27.0 

41  51  19.9 

4  31  15.1 

27.0 

86  31  12.2 

1  25  25.0 

27.5 

13  59  18.1 

5  2  30.7 

27.5 

47  53  36.3 

4  13  48.1 

27.5 

92  24  50.4 

0  53  29.4 

28.0 

20  16  10.8 

5  1  1.3 

28.0 

53  53  56.9 

3  53  36.5 

28.0 

98  18  48.8 

—0  20  56.9 

28.5 

26  30  17.4 

4  55  55.7 

28.5 

69  52  34.4 

-3  30  55.1 

28.5 

104  13  24.3 

+0  11  52.9 

29.0 

32  41  40.6 

—4  47  21.9 

29.0 

65  49  42.0 

3  5  59.5 

29.0 

110  8  54.1 

+0  44  40.3 

29.5 

38  50  24.2 

4  35  30.0 

29.5 

71  45  33.1 

2  39  6.4 

29.5 

116  5  35.4 

1  17  5.2 

30.0 

44  56  33.4 

4  20  31.8 

30.0 

77  40  22.1 

2  10  32.9 

30.0 

122  3  45.8 

1  48  47.6 

30.5 

51  0  15.0 

4  2  40.7 

30.5 

83  34  24.8 

1  40  36.8 

30.5 

128  3  43.7 

2  19  27.4 

31.0 

57  1  38.0 

3  42  11.2 

31.0 

89  27  58.0 

1  9  36.3 

31.0 

134  5  48.2 

2  48  44.4 

31.5 

63  0  54.1 

—3  19  19.0 

31.5 

95  21  20.4 

—0  37  50.0 

31.5 

140  10  19.2 

+3  16  18.8 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

JULY. 

Day 

of 

Month. 

AUGUST. 

Day 

of 

Month. 

SEPTEMBER. 

Trnotiongitiiae. 

Latitude. 

True  Longitade. 

• 

Latltade. 

Tnio  Longitade. 

LatitDde. 

1.0 

134    5  48:2 

+2  48  44:4 

1.0 

18118    4^0 

+5    8  m 

1.0 

232    7  16^:7 

+3'47  60"8 

1.5 

140  10  19.2 

3  16  18.8 

1.5 

187  49  38.0 

5  12  41.1 

1.6 

239    3  4a3 

3  21  30.1 

2.0 

146  17  37.6 

3  41  50.9 

2.0 

194  25    2.3 

5  13    5.4 

2.0 

246    2  39.2 

2  52    0.1 

2.5 

152  28    5.1 

4    5    1.5 

2.5 

201    4  25.0 

5  9  ia5 

2.5 

253    3  45.5 

2  19  44.8 

3.0 

158  42    4.1 

4  25  31.8 

3.0 

207  47  53.5 

5    1  15.7 

3.0 

260    7    2.6 

1  46  11.5 

3.5 

164  59  57.2 

+4  43    3.2 

3.5 

214  35  34.4 

+4  48  55.9 

3.5 

267  12  23.9 

+1    8  61.1 

4.0 

171  22    7.2 

4  57  18.2 

4.0 

221  27  32.5 

4  32  21.3 

4.0 

274  19  40.6 

+0  31  17.4 

4.5 

177  48  56.4 

5    8    0.0 

4.5 

228  23  50.2 

4  11  38.2 

4.5 

281  28  40.4 

—0    6  53.6 

5.0 

184  20  46.1 

5  14  52.7 

5.0 

235  24  26.9 

3  46  57.4 

6.0 

288  39    6.7 

0  45    4.1 

5.5 

190  57  55.3 

5  17  42.0 

5.5 

242  29  lai 

3  18  34.5 

5.5 

295  60  38.2 

1  22  35.1 

6.0 

197  40  40.4 

+5  16  15.7, 

6.0 

249  38  14.5 

+2  46  50.1 

6.0 

303    2  4a8 

—1  68  47.8 

6.6 

204  29  14.1 

5  10  23.8 

6.5 

256  51    1.2 

2  12  10.3 

6.5 

310  15    7.4 

8  33    4.7 

7.0 

211  23  44.2 

4  59  59.6 

7.0 

264    7  17.1 

1  35    6.4 

7.0 

317  26  68.3 

3    4  60.1 

7.5 

218  24  12.5 

4  45    0.3 

7.5 

271  26  34.2 

0  56  14.5 

7.6 

324  37  42.4 

3  33  32.0 

8.0 

225  30  34.0 

4  25  28.0 

ao 

278  48  17.9 

+0  16  16.0 

ao 

331  46  38.2 

3  68  42.7 

8.5 

232  42  35.3 

+4    1  30.5 

as 

286  11  46.9 

—0  24    8.7 

a6 

838  53    3.6 

—4  19  69.9 

9.0 

239  59  54.7 

3  33  22.0 

9.0 

293  36  13.8 

1    4  11.2 

9.0 

345  56  16.8 

4  37    6.9 

9.5 

247  22    1.2 

3    1  23.7 

9.5 

301    0  46.4 

1  43    6.7 

9.5 

352  56  39.4 

4  49  63.2 

10.0 

254  48  14.5 

2  26    3.9 

10.0 

308  24  29.5 

2  20  11.3 

10.0 

359  60  36.7 

4  68  14.3 

10.5 

262  17  45.9 

1  47  58.0 

10.5 

315  46  26.2 

2  64  44.1 

10.5 

6  40  39.9 

6    2  11.4 

11.0 

269  49  39.3 

+1    7  47.5 

11.0 

323    5  40.5 

—3  26    8.8 

11.0 

13  26  26.8 

—6    1  60.6 

11.5 

277  22  52.3 

+0  26  18.8 

11.5 

330  21  19.2 

3  53  65.3 

11.5 

20    4  42.6 

4  67  22.3 

12.0 

284  56  18.7 

—0  15  38.5 

12.0 

337  32  33.7 

4  17  40.1 

12.0 

26  38  20.3 

4  49    0.4 

12.5 

292  28  50.6 

0  57  13.8 

12.5 

344  38  42.3 

4  37    6.8 

12.5 

83    6  20.8 

4  37    1.1 

13.0 

299  59  21.1 

1  37  37.3 

13.0 

351  39  11.3 

4  52    6.1 

13.0 

39  28  62.4 

4  21  42.6 

13.5 

307  26  46.1 

—2  16    2.8 

13.5 

358  33  35.5 

-^    2  34.9 

13.5 

45  46  10.2 

-4    3  23.7 

14.0 

314  50    7.6 

2  51  49.1 

14.0 

5  21  39.3 

5    8  35.6 

14.0 

61  68  35.6 

3  42  24.1 

14.5 

322    8  34.5 

3  24  20.9 

14.5 

12    3  16.2 

5  10  15.8 

14.5 

58    6  35.0 

3  19    3.3 

15.0 

329  21  24.9 

3  53  10.4 

15.0 

18  38  28.6 

6    7  46.3 

15.0 

64  10  39.7 

2  63  40.3 

15.5 

336  28    6.4 

4  17  57.1 

15.5 

25    7  26.7 

5    1  20.9 

15.6 

70  11  24.4 

2  26  33.8 

16.0 

343  28  16.7 

—4  38  27.5 

16.0 

31  30  28.2 

—4  51  15.1 

16.0 

76    9  26.8 

—1  58    1.9 

16.5 

350  21  43.6 

4  54  34.5 

16.5 

37  47  56.6 

4  37  45.5 

16.5 

82    6  26.2 

1  28  22.2 

17.0 

357    8  23.9 

5    6  16.9 

17.0 

44    0  20.5 

4  21    9.6 

17.0 

88    0    3.6 

0  67  61.9 

17.5 

3  48  23.3 

5  13  37.8 

17.5 

50    8  12.3 

4    1  44.7 

17.5 

93  54    0.5 

—0  26  48.0 

18.0 

10  21  54.5 

5  16  44.2 

lao 

56  12    7.4 

3  39  48.2 

18.0 

99  47  6a3 

+0    4  32.8 

18.5 

16  49  16.8 

—5  15  45.8 

ia5 

62  12  43.3 

—3  15  37.3 

ia5 

105  42  38.1 

+0  35  53.3 

19.0 

23  10  54.5 

5  10  54.4 

19.0 

68  10  38.5 

2  49  28.9 

19.0 

111  38  39.4 

1    6  56.3 

19.5 

29  27  15.4 

5    2  23.2 

19.5 

74    6  32.1 

2  21  39.6 

19.5 

117  36  39.9 

1  87  24.0 

20.0 

35  38  50.7 

4  50  26.0 

20.0 

80    1    3.0 

1  52  26.1 

20.0 

123  37  15.0 

2    6  57.8 

20.5 

41  46  13.3 

4  35  17.6 

20.5 

85  54  49.4 

1  22    4.9 

20.5 

129  40  66.9 

2  35  las 

21.0 

47  49  57.1 

—4  17  12.8 

21.0 

91  48  28.2 

-0  50  52.8 

21.0 

135  48  14.1 

+3    2    7.1 

21.5 

53  50  36.2 

3  56  26.7 

21.5 

97  42  34.4 

—0  19    7.2 

21.6 

141  69  30.8 

3  27    2.2 

22.0 

59  48  44.7 

3  33  14.6 

22.0 

103  37  41.3 

+0  12  54.4 

22.0 

148  15    6.4 

3  49  43.3 

22.5 

65  44  56.0 

3    7  52.2 

22.5 

109  34  19.3 

0  44  53.7 

22.5 

154  35  14.6 

4    9  49.6 

23.0 

71  39  42.4 

2  40  35.4 

23.0 

115  32  56.1 

1  16  31.6 

23.0 

161    0    3.5 

4  27    0.3 

23.5 

77  33  34.5 

—2  11  40.4 

23.5 

121  33  66.4 

+1  47  28.4 

23.5 

167  29  35.3 

+4  40  65.8 

24.0 

83  27     1.3 

1  41  23.7 

24.0 

127  37  41.4 

2  17  23.8 

24.0 

174    3  46.0 

+4  51  17.9 

24.5 

89  20  29.8 

1  10    2.8 

24.5 

13;}  44  28.5 

2  45  56.9 

24.5 

180  42  25.7 

4  57  60.6 

25.0 

95  14  25.4 

0  37  55.5 

25.0 

139  54  31.7 

3  12  46.4 

25.0 

187  25  19.3 

5    0  20.6 

25.5 

101    9  11.1 

—0    5  20.4 

25.5 

146    8    1.3 

3  37  30.9 

25.5 

194  12    6.7 

4  68  38.6 

26.0 

107    5    7.9 

+0  27  23.4 

26.0 

152  25    3.8 

+3  59  49.4 

26.0 

201    2  24.3 

+4  52  39.1 

26.5 

113    2  34.8 

0  59  56.0 

26.5 

158  45  42.1 

4  19  21.7 

26.5 

207  56  45.8 

4  42  21.6 

27.0 

119    1  48.9 

1  31  57.0 

27.0 

165    9  56.1 

4  35  48.2 

27.0 

214  51  43.6 

4  27  50.3 

27.5 

125    3    5.6 

2    3    5.8 

27.5 

171  37  42.8 

4  48  51.6 

27.5 

221  49  49.9 

4    9  14.4 

28.0 

131    6  38.0 

2  33    1.4 

28.0 

178    8  56.8 

4  58  16.3 

28.0 

228  49  3a2 

3  46  48.3 

28.5 

137  12  40.1 

3    1  22.7 

28.5 

184  43  31.0 

5    3  49.3 

28.5 

235  50  43.9 

3  20  60.8 

29.0 

143  21  21.2 

+3  27  48.9 

29.0 

191  21  17.0 

+5    5  20.5 

29.0 

242  52  45.3 

+2  51  44.9 

29.5 

149  32  51.9 

3  51  59.7 

29.5 

198    2    6.1 

6    2  43.1 

29.5 

249  55  24.0 

2  19  57  5 

30.0 

155  47  21.6 

4  13  35.4 

30.0 

204  45  49.6 

4  55  54.1 

30.0 

256  58  25.1 

1  45  58.2 

30.5 

162    4  59.1 

4  32  17.3 

30.5 

211  32  19.1 

4  44  53.9 

30.5 

264    1  36.8 

1  10  19.2 

31.0 

168  25  53.0 

4  47  47.9 

31.0 

218  21  27.4 

4  29  46.9 

31.0 

271    4  50.2 

+0  33  34.3 

31.5 

174  50  11.8  1  +4  59  51.2 

31.5 

225  13    a3  1  +4  10  41.8 

31.5 

278    7  58.3 

—0    3  41.7 
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FOB  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

of 

Month. 

1 

OCTOBEB. 

Day 

of 

Month. 

NOYEMBEB. 

Day 

of 

Month. 

DEGEMBEB. 

Trae  Longitude. 

Latitude. 

Trne  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

271    4  50;2 

-f  0  33  34.3 

1.0 

324  2  47^7 

-3°  53  2.9 

1.0 

i33'id:i 

—5  14  44"7 

1.5 

278  7  58.3 

—0  3  41.7 

1.5 

330  55  9.9 

4  15  14.5 

1.5 

8  6  32.3 

6  13  45.9 

2.0 

285  10  55.5 

0  40  53.3 

2.0 

337  44  51.0 

4  33  37.9 

2.0 

14  35  57.8 

5  8  45.7 

2.5 

292  13  36.3 

1  17  25.6 

2.5 

344  31  48.9 

4  48  2.2 

2.5 

21  1  39.0 

4  59  54.4 

3.0 

299  15  54.5 

2  52  44.0 

3.0 

361  16  0.7 

4  68  20.0 

3.0 

27  23  4a0 

4  47  24.6 

3.5 

306  17  42.4 

—2  26  15.6 

3.5 

357  57  22.4 

—6  4  27.8 

3.6 

33  42  36.6 

—4  31  30.4 

4.0 

313  18  60.1 

2  57  29.3 

4.0 

4  35  49.3 

6  6  25.8 

4.0 

39  68  16.5 

4  12  27.7 

4.5 

320  19  4.9 

3  25  56.5 

4.5 

11  11  15.5 

5  4  17.7 

4.5 

46  10  58.6 

3  50  33.7 

5.0 

327  18  10.8 

3  51  11.9 

5.0 

17  43  34.9 

4  58  10.5 

6.0 

62  20  63.3 

3  26  6.9 

5.5 

334  15  48.9 

4  12  53.8 

5.5 

24  12  41.4 

4  48  14.6 

6.5 

68  28  11.6 

2  69  26.4 

6.0 

341  11  37.8 

—4  30  44.5 

6.0 

30  38  29.8 

—4  34  42.6 

6.0 

64  33  4.1 

—2  30  62.3 

6.5 

348  5  13.9 

4  44  31.0 

6.5 

37  0  56.2 

4  17  50.2 

6.5 

70  35  41.9 

2  0  45.3 

7.0 

354  56  12.6 

4  54  5.1 

7.0 

43  19  58.3 

3  67  54.9 

7.0 

76  36  16.9 

1  29  26.3 

7.5 

1  44  9.3 

4  59  23.1 

7.6 

49  35  36.1 

3  36  15.6 

7.6 

82  35  1.5 

0  57  16.1 

8.0 

8  28  40.2 

5  0  26.4 

ao 

55  47  52.4 

3  10  12.4 

ao 

88  32  9.6 

—0  24  35.4 

8.5 

15  9  23.7 

—4  57  20.7 

8.5 

61  56  53.3 

—2  43  6.3 

a5 

94  27  66.6 

+0  8  16.1 

9.0 

21  46  1.Q 

4  50  15.7 

9.0 

68  2  48.0 

2  14  ia6 

9.0 

100  22  39.0 

0  40  56.5 

9.5 

28  18  20.5 

4  39  24.4 

9.5 

74  6  49.2 

1  44  10.4 

9.5 

106  16  36.8 

1  13  6.2 

10.0 

34  46  10.7 

4  25  2.8 

10.0 

80  6  13.1 

1  13  2.6 

10.0 

112  10  7.3 

144  28.6 

10.5 

41  9  28.9 

4  7  28.9 

10.5 

86  4  19.6 

0  41  15.8 

10.5 

118  3  35.9 

2  14  44.1 

11.0 

47  28  17.1 

—3  47  2.3 

11.0 

92  0  31.3 

—0  9  9.7 

11.0 

123  67  26.2 

+2  43  36.0 

11.5 

53  42  43.1 

3  24  3.5 

11.5 

97  55  14.8 

+0  22  66.7 

11.6 

129  52  4.8 

3  10  47.1 

12.0 

59  53  0.1 

2  58  53.1 

12.0 

103  48  58.9 

0  54  44.9 

12.0 

135  47  69.9 

3  36  1.2 

12.5 

65  59  26.5 

2  31  51.8 

12.6 

109  42  15.6 

1  26  57.0 

12.6 

141  45  42.0 

3  69  2.6 

13.0 

72  2  25.6 

2  3  20.0 

13.0 

115  35  39.1 

1  56  16.2 

13.0 

147  46  42.6 

4  19  35.9 

13.5 

78  2  25.1 

—1  33  37.5 

13.6 

121  29  45.6 

+2  25  25.3 

13.5 

153  48  34.7 

+4  37  26.4 

14.0 

83  59  56.3 

1  3  3.3 

14.0 

127  25  12.8 

2  53  7.9 

14.0 

159  64  52.1 

4  62  19.3 

14.5 

89  55  33.7 

0  31  55.8 

14.5 

133  22  39.5 

3  19  7.4 

14.5 

166  5  a9 

6  4  0.3 

15.0 

95  49  54.6 

—0  0  32.9 

15.0 

139  22  45.1 

3  43  7.5 

15.0 

172  19  58.6 

6  12  15.4 

15.5 

101  43  38.0 

+0  30  48.2 

15.5 

145  26  9.0 

4  4  61.4 

15.6 

178  39  63.6 

5  16  51.3 

16.0 

107  37  24.7 

+1  1  50.5 

16.0 

151  33  29.6 

+4  24  2.3 

16.0 

186  6  24.4 

+6  17  35.3 

16.5 

113  31  56.3 

1  32  17.0 

16.5 

167  45  23.8 

4  40  22.6 

16.5 

191  36  58.2 

6  14  16.3 

17.0 

119  27  54.6 

2  1  51.0 

17.0 

164  2  26.1 

4  63  35.4 

17.0 

198  14  6ai 

6  6  44.8 

17.5 

125  26  0.9 

2  30  15.3 

17.5 

170  25  7.2 

6  3  23.3 

17.6 

204  69  41.7 

4  54  53.8 

18.0 

131  26  56.7 

2  57  12.1 

lao 

176  53  63.3 

6  9  29.7 

18.0 

211  61  19.4 

4  38  39.8 

18.5 

137  31  17.4 

+3  22  23.5 

las 

183  29  4.4 

+6  11  38.9 

ia6 

218  49  63.9 

+4  18  3.9 

19.0 

143  39  41.9 

3  45  30.7 

19.0 

190  10  63.8 

6  9  37.0 

19.0 

225  65  ia4 

3  63  12.6 

19.5 

149  52  41.5 

4  6  14.6 

19.5 

196  59  26.3 

6  3  12.9 

19.5 

233  7  15.7 

3  24  17.2 

20.0 

156  10  44.2 

4  24  15.4 

20.0 

203  54  37.5 

4  52  ia8 

20.0 

240  25  ia2 

2  51  38.8 

20.5 

162  34  12.5 

4  39  13.6 

20.5 

210  66  13.2 

4  36  51.8 

20.5 

247  48  47.1 

2  16  44.1 

21.0 

169  3  22.6 

+4  50  50.0 

21.0 

218  3  49.3 

+4  16  54.8 

21.0 

265  16  53.4 

+1  37  7.6 

21.5 

175  38  23.6 

4  58  46.1 

21.5 

225  16  51.7 

3  52  37.3 

21.5 

262  48  38.8 

0  66  30.4 

22.0 

182  19  16.7 

5  2  45.6 

22.0 

232  34  37.1 

3  24  16.0 

22.0 

270  22  58.2 

+0  14  39.4 

22.5 

189  5  54.7 

5  2  34.3 

22.5 

239  56  14.7 

2  52  14.8 

22.6 

277  58  40.5 

—0  27  35.0 

23.0 

195  58  2.2 

4  58  1.7 

23.0 

247  20  47.5 

2  17  4.9 

23.0 

285  34  32.8 

1  9  20.9 

23.5 

202  55  15.6 

+4  49  1.8 

23.5 

254  47  14.8 

+1  39  23.9 

23.5 

293  9  21.9 

—1  49  47.3 

24.0 

209  57  3.8 

4  35  33.9 

24.0 

262  14  34.6 

0  59  54.2 

24.0 

300  41  5a5 

2  28  6.1 

24.5 

217  2  49.5 

4  17  43.0 

24.5 

269  41  46.9 

+0  19  21.2 

24.5 

308  11  ia6 

3  3  34.4 

25.0 

224  11  50.5 

3  55  40.5 

25.0 

277  7  50.8 

—0  21  27.6 

25.0 

315  36  25.7 

3  35  35.9 

25.5 

231  23  21.5 

3  29  44.2 

25.5 

284  31  56.8 

1  1  45.5 

25.5 

322  56  32.8 

4  3  41.5 

26.0 

238  36  36.3 

+3  0  17.9 

26.0 

291  53  17.6 

—1  40  47.9 

26.0 

330  11  3.2 

-4  27  30.1 

26.5 

245  50  49.2 

2  27  50.7 

26.5 

299  11  14.6 

2  17  54.1 

26.5 

337  19  30.4 

4  46  47.9 

27.0 

253  5  17.2 

1  52  56.5 

27.0 

306  25  17.0 

2  62  27.8 

27.0 

344  21  38.4 

5  1  27.7 

27.5 

260  19  21.0 

1  16  12.0 

27.5 

313  36  1.8 

3  23  58.1 

27.5 

351  17  20.4 

5  11  28.8 

28.0 

267  32  26.5 

-f  0  38  16.2 

28.0 

320  40  13.2 

3  51  59.9 

28.0 

358  6  37.7 

6  16  56.3 

28.5 

274  44  5.0 

—0  0  10.9 

28.5 

327  40  42.6 

4  16  13.5 

28.5 

4  49  39.5 

5  17  55.2 

29.0 

281  53  53.4 

—0  38  30.0 

29.0 

334  36  26.5 

—4  36  24.9 

29.0 

11  26  40.1 

—5  14  39.6 

29.5 

289  1  34.2 

1  16  2.9 

29.5 

341  27  26.5 

4  62  24.8 

29.5 

17  57  58.8 

5  7  21.8 

30.0 

296  6  54.9 

1  52  13.7 

30.0 

348  13  47.9 

6  4  ai 

30.0 

24  23  58.3 

4  56  17.2 

30.5 

303  9  46.9 

2  26  29.2 

30.6 

364  66  39.1 

6  11  33.9 

30.5 

30  45  3.4 

4  41  42.1 

31.0 

310  10  4.8 

2  58  19.5 

31.0 

1  33  10.1 

6  14  44.7 

31.0 

37  1  40.6 

4  23  53.7 

31.5 

317  7  45.6 

—3  27  18.3 

31.5 

8  6  32.3  1  -5  13  45.9 1 

31.5 

43  14  16.7 

—4  3  9.8 
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FOE  GEEEI^WICH  MEAN  NOON 

• 

Data. 

THK  MOOirS  EQUATOB. 

(t 

i 

A 

ft' 

InaUnatlon 

Anend'cKodeon 

AjKtoA'g  Kode 

Maaa 

to 

B«rth'a¥inator 

on 

LoDgltoda 
of  the 

Kaan 

ICaUak  Af 

aurth'a 

toAaeendlng 

Earth'a 

Solar 

MUMUmtUM.  %Mm. 

Bqostor. 

KodaonBoUpfio. 

Bqnator. 

Uoon. 

D»y» 

<r 

Jan. 

0 

24    2.5 

294°  59!0 

356  37.7 

260°  51.5 

0.1 

O         # 
I     19.06 

10 

24     1.7 

294  27.9 

356  36.9 

82  37.3 

OJH 

8  38.12 

20 

24     1.0 

293  56.9 

356  36.1 

164  23.2 

0.8 

3  57.18 

30 

24   a2 

293  25.8 

356  35.3 

296    9.0 

0.4 

5  16.23 

Feb. 

9 

23  59.4 

292  54.8 

356  34.5 

67  54.9 

0.5 
0.6 

6  35.29 

7  54.35 

19 

23  58.7 

292  23,7 

356  33.7 

199  40.7 

0.7 

9   13.41 

March 

1 

23  57.9 

291  52.7 

356  33.0 

331  26.5 

0.8 

10  32.47 

11 

23  57.2 

291  21.6 

356  32.2 

103  12.4 

0.9 

11  51.53 

21 

23  56.4 

290  50.5 

356  31.5 

234  58.2 

31 

23  55.6 

290  19.5 

356  30.7 

6  44.0 

1.0 
2.0 

13  10.58 
96  21.17 

April 

10 
2P 

23  54.9 
23  54.1 

289  48.4 
289  17.2 

356  30.0 
356  29.4 

138  29.9 
270  15.7 

3.0 
40 
5.0 

39  31.75 
68  42.33 
65  52.92 

30 

23  53.3 

288  46.0 

356  28.7 

42     1.5 

May 

10 

23  52.6 

288  14.8 

356  28.1 

173  47.4 

6.0 

79     3.50 

20 

23  51.8 

287  43.6 

356  27.4 

805  33.2 

7.0 
8.0 

92  14.09 
105  24.67 

30 

23  51.0 

287  12.4 

356  26.8 

77  19.0 

9.0 

118  35.25 

June 

9 
19 

23  50.3 
23  49.5 

286  41.2 
286  10.0 

356  26.2 
356  25.7 

209    4.9 
340  50,7 

10.0 

131   45.84 

Hoon. 

o         # 

29 

23  48.7 

285  88.8 

356  25.1 

112  36.5 

1 

0  32.94 

July 

9 

23  47.9 

285    7.6 

356  24.6 

244  22.4 

2 
8 

1     5.88 
1  38.82 

19 

23  47.1 

284  36.3 

356  24.0 

16    8.2 

4 

2  11.76 

29 

23  46.3 

284    5.0 

356  23.5 

147  54.0 

6 

8  44a70 

Aug. 

8 

23  45.5 

283  33.6 

356  23.0 

279  39.9 

6 

3  17.65 

18 

23  44.7 

283    2.3 

356  22.5 

51  25.7 

7 

8  50.59 

28 

23  43.9 

282  30.9 

356  22.0 

183  11.5 

8 
9 

4  23.53 
4  56.47 

Sept 

7 

23  43.1 

281  59.5 

356  21.6 

314  57.4 

10 

5  29.41 

17 

23  42.3 

281  28.2 

356  21.2 

86  43.2 

11 
12 
13 
14 

6     2.36 

27 

23  41.5 

280  56.8 

356  20.8 

218  29.0 

Oct 

7 

23  40.7 

280  25.4 

356  20.5 

350  14,9 

6  35.29 

17 

23  39.9 

279  54.0 

356  20.1 

122    0.7 

7    8M 
7  41.17 

27 

23  39.1 

279  22.6 

356  19.7 

253  46.5 

15 

8  14.11 

Not. 

6 

23  38.3 

278  51.1 

356  19.4 

25  32.4 

16 

8  47a06 

16 

23  37.5 

278  19.5 

356  19.1 

157  18.2 

17 

9  80.00 

26 

23  36.7 

277  48.0 

356  18.8 

289    41 

18 

9  68.94 

Dec. 

6 

23  85.8 

277  16.4 

356  18.5 

60  49.9 

19 
20 

10  25.88 
10  68.82 

16 

23  35.0 

276  44.9 

356  18.3 

192  35.7 

21 

11  31.76 

26 

28  842 

276  13.3 

856  18.1 

824  21.6 

22 

19    4.70 

86 

23  88.4 

275  41.8 

• 

356  17.9 

96    7.4 

28 

13  37.64 
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TABLE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argament,  (ft- A)  or  (ft-X-  180O). 

fl-* 

a;i 

B 

fl-;t 

AX 

a 

B 

8 

o:o 

39 

s  o:o 

180^ 

4^ 

o's 

56 

f  3:9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

9 

0.0 

39 

0  3.1 

178 

'48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6.2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0:2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0J3 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0J3 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0^ 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

60 

1  13.6 

124 

11 

0.8 

39 

0  16.9 

169 

57 

0.6 

71 

1  14.5 

123 

13 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  169 

120 

15 

0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

OA 

125 

1  24.4 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.6 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

\n 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0J8 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0J2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0.2 

247 

1  27.7 

99 

36 

0.5 

48 

0  52i3 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  64.7 

142 

64 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

128.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  88.8 

90 

45 

0.6 

55 

1  2.8 

135 

1 

aX 

B 

ft-X 

aX 

_1 

a 

B 

ft-» 

• 

AXhastheiignof  tan  (A— ft) 
a  has  the  sign  of  ooi  (ft  — X) 
B  has  the  sign  of  sin  (ft  — A) 

' 
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OBLIQUITY,  PRECESSION,  ETC.,  1889. 


FOR  GEEENWIOH  MEAN  NOON. 

«fi^* 

Ih.Sim'* 

Mmu 

AMandInc 

Date. 

EoUptto. 

BqninozM 
ill 

(HASsn.) 

AtLongltad.. 

laB.  A. 

LoiiCitad& 

Abwnrtlon. 

Hgr.Fir. 

Kodfc 

Jan. 

0 

23  27'    9.29 

-  15:77 

-o!964 

o:qo 

-2d:80 

9:00 

111   63!8 

10 

9.46 

15.45 

0.945 

1.38 

20.79 

9.00 

111  22.1 

20 

9.67 

15.24 

0.932 

2.75 

20.77 

8.99 

110  50.3 

30 

9.92 

15.16 

0.927 

4.13 

20.74 

8.98 

110  18.5 

Feb. 

9 

10.18 

15.22 

0.931 

5.50 

20.71 

8.96 

109  46.7 

19 

23  27  10.42 

-15.43 

-0.944 

6.88 

-20.67 

6.94 

109  15.0 

March    1 

10.62 

15.77 

0.964 

8.26 

20.63 

a92 

108  43.2 

11 

10.78 

16.20 

0.991 

9.63 

20.57 

6.90 

108  11.4 

21 

10.87 

16.67 

1.020 

11.01 

20.51 

8.87 

107  39.6 

31 

10.90 

17.13 

1.047 

12.38 

20.45 

8.85 

107    7.9 

April 

10 

23  27  10.87 

-  17.53 

-1.072 

13.76 

-  20.39 

8.82 

106  36.1 

20 

10.79 

17.83 

1.090 

15.14 

20.84 

8.80 

106    4.3 

30 

10.69 

18.01 

1.101 

16.51 

20.29 

8.78 

105  32.6 

May 

10 

10.58 

18.05 

1.104 

17.89 

20.24 

8.76 

105    0.8 

* 

20 

10.49 

17.95 

1.098 

19.26 

20.19 

8.74 

104  29.0 

30 

23  27  10.43 

-  17.72 

-  1.084 

20.64 

-20.16 

8.72 

103  57.2 

June 

9 

10.40 

17.40 

1.064 

22.02 

20.13 

8.71 

103  25.5 

19 

10.43 

17.04 

1.042 

23.39 

20.11 

8.71 

102  53.7 

29 

10.52 

16.67 

1.020 

24.77 

20.11 

8.70 

102  21.9 

July 

9 

10.67 

16.33 

0.999 

26.14 

20.10 

a70 

101  50.2 

19 

23  27  10.86 

-16.06 

-0.982 

27.52 

-20.12 

8.71 

101  18.4 

29 

11.09 

15.91 

0.973 

28.90 

20.14 

8.72 

100  46.6 

Aug. 

8 

11.34 

15.88 

0.971 

80.27 

20.17 

8.73 

100  14.8 

18 

11.60 

15.99 

0.978 

31.65 

20.20 

8.75 

99  43.1 

28 

11.83 

16.22 

0.992 

33.02 

20.24 

8.77 

99  11.3 

Sept. 

7 

23  27  12.01 

-  16.56 

-  1.013 

34.40 

-20.29 

8.79 

98  89.5 

17 

12.14 

16.97 

1.038 

35.78 

20.35 

8.81 

98    7.8 

27 

12.21 

17.42 

1.065 

37.15 

20.41 

8.84 

97  36.0 

Oct. 

7 

12.22 

17.84 

1.091 

38.53 

20.47 

8.87 

97    4.2 

17 

12.18 

18.19 

1.112 

39.90 

20.53 

8.86 

96  32.4 

27 

23  27  12.10 

-  18.48 

-  1.127 

41.28 

-20.59 

8.91 

96    0.7 

Nov. 

6 

11.99 

18.52 

1.133 

42.66 

20.64 

8.93 

95  28.9 

16 

11.87 

18.45 

1.128 

44.03 

20.69 

8.95 

94  57.1 

26 

11.78 

18.25 

1.116 

45.41 

20.73 

8.97 

94  25.3 

Dec. 

6 

11.74 

17.94 

1.097 

46.78 

20.76 

8.98 

93  53.6 

16 

23  27  11.76 

-  17.55 

-  1.073 

48.16 

-  20.78 

8.99 

93  21.8 

26 

11.83 

17.12 

1.046 

49.54 

20.79 

9.00 

92  50.0 

36 

23  27  11.95 

-  16.69 

-  1.021 

50.91 

-  20.79 

9.00 

92  18.3 

Mean 

ObU 

quity,  1889.0,    23»27'I3".17 

(Ha^hsen). 

Mean 

ObU 

quity,  1889.0,    a3<'27'18".87 

(Pktkks). 

Daily  M6tii» 

Precession 

for  1889       

.    .    50".a( 

}13         log  1.70123 
)76         log  9.13863 

Precession 

in  a  Solar  Day     .... 

.  .    o".i; 

of  0 

— y.i77 

PreceBdon 

in  a  Sidereal  Day     .    .    . 

.    .      C'.li 

}73         log  9.13744 

Sun's 

Meai 

I  Equatorial  Horizontal  Paral 

Jax.      8".8 

18           log  0.94685 

PA  R  T     1 1 


ASTRONOMICAL    EPHEMERIS 


MERIDIAN  OF  WASHINGTON 


APH  89^1 »— 7 


280         FORMULA  FOR  STAR-REDUCTIONS,  1889, 


FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  PETERS  AND  STRUVE. 

NOTATION, 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besielian  fictitions  year, 
(]888,  December  30<i.438  =  1889,  January  0^.0—0^.562,  Washington  mean  time), 
0Eo»  <)of  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitions  year, 
OLj  it    the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
tt,  /t't  the  annual  proper  motion  in  right  ascension  and  declination, 
0,  the  sun's  true  longitude, 
(I,  the  longitude  of  the  moon's  ascending  node» 
»,  the  obliquity  of  the  ecliptic, 
r,  the  longitude  of  the  sun's  perigee, 
r',  the  longitude  of  the  moon's  perigee, 
([ ,  the  moon's  mean  longitude. 

BE88ELIAN  STAB-NUMBEBS. 

A^T  —  0.34249  sin  Q  —  0.00011  sin  (3  0  —  r) 

+  0.00410  sin  2  Q  ^  0.00005  sin  2  (0  —  fi) 

—  0.02521  sin  2  0  +  0.00010  sin  2  (0  —  ^  ) 
+  0.00293  sin  (0  +  82«  3')  +  0.00009  sin  (2  P*  —  ft  ) 
+  0.00025  sin  (2  0  —  ft)  +  0.00005  cos  T* 

—  0.00405  sin  2  ([  -f  0.00004  sin  2  P' 
+  0.00135  sin  (([   —  P') 

!?«=:  —  9!2239  cos  ft  —  d!0027  cos  (3  0  —  p) 

-f  0.0895  cos  2  ft  +  0.0067  cos  (2  0  —  ft) 

—  0.5506  cos  2  0  +  0.0024  cos  (2  P'  ^  ft ) 

—  0.0092  cos  (0  +  281**  20  —  0.0023  sin  r' 

—  0.0886  cos  2  ([  +  0.0008  cos  2  P' 

C  B  —  20'!4451  cos  o  cos  0 

D  »  —  20.4451  sin  0 

£  Bs  ^    0.0461  sin  ft  +  0".0014  sin  2  ft  —  0^^.0033  sin  2  0 

Bb8sbl*s  Star 'Constants. 
a  ^  3>.0725]  -|-  1".33687  sin  Oo  tan  So  =  precession  in  right  asoeniion 

A    BS    lV  ^^*  ^  ^^  <'o 

e  ^  -f^eoBOo  sec  6o 
d^  ^  sin  Oo  sec  d^ 

a'  3=s  20".0531  cos  Oo  *=*  precession  In  declination 

fft  ss  —  gin  ao 

e'  ss  tan  o  cos  <5o  —  sin  Oq  sin  do 

df  ^  cos  Oo  Bin  do 

Rsductian  to  Apparent  Position, 
a  ^  ao+  T/i    +  Aa  +  Bb   +  Ce   +  Dd  +  E  (in  time) 

d  «  do  +  r/  +  Aaf  +  Bbf  +  Ce'  +  Dd'  (in  arc) 

INDEPENDENT  STAB-NUMBERS, 
f  =  46".0876  A  +  E  (in  arc)  =  3-.0725    A  +  ^  E  {in  time) 
^  sin  Gf  SB  B  h  Bin  H  =  C  •  —  r  t 

g  cos  G  =  20".0531  A  A  cos  H  »  D  »  —  o  tan  « 

Redaction  to  Apparent  Position, 
a^  Oo  +f  +  T/i  +  i^^sin(G+ao)tando+iS  A8in(ff+ao)iecdo  (in  time) 

S  wsa  So  +  r/i'+  ^ces(0  +  ao)+*cos(H+ao)aindo  +  icosdo  (in  arc) 

Notes. — (1)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufficient  accuracy.    Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  CatalogtiSt  «,  6,  c,  d,  «',  A',  c',  il', 
must  be  changed  to  c,  d,  a,  6,  — c',  — <i',  —  a'»  — ^'»  respectively. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hoar.) 

Log^. 

Log  £. 

Log  C. 

Log  2>. 

Solar  Bay. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

LogD. 

Jul.       0 

-9.4873 

+0.6003 

-0.5558 

+1.3024 

Feb.     15 

-9.2306 

+0.4312 

-1.2005 

+1.0374 

1 

9.4793 

0.5975 

0.5936 

1.3009 

16 

9.2287 

0.4233 

1.2052 

1.0251 

9 

9.4719 

0.5928 

0.6283 

1.2992 

17 

9.2275 

0.4183 

1.2098 

1.0122 

3 

9.4654 

0.5867 

0.6603 

1.2973 

h     18 

9.2259 

0.4163 

1.2141 

0.9988 

4 

9.4602 

0.5802 

0.6899 

1.2953 

(lOUl)  19 

9.2232 

0.4169 

1.2183 

0.9849 

(T%)    5 

"9.4563 

+0.6739 

-0.7174 

+1.2931 

20 

-9.2185 

+0.4192 

-1.2223 

+0.9703 

6 

9.4535 

0.5690 

0.7432 

1.2908 

21 

9.2115 

0.4219 

1.2261 

0.9551 

7 

9.4512 

0.5660 

0.7675 

1.2883 

22 

9.2023 

0,4236 

1.2298 

0.93:)3 

8 

9.4489 

0.5651 

0.7904 

1.2857 

23 

9.1913 

0.4231 

1.2333 

0.9227 

9 

9.4460 

0.5660 

0.8120 

1.2829 

24 

9.1794 

0.4198 

1.2366 

0.9053 

10 

-9.4421 

+0.5679 

-0.8324 

+1.2800 

25 

-9.1677 

+0.4135 

-1.2.398 

+0.8871 

11 

9.4370 

0.5701 

0.8517 

1.2769 

26 

9.1574 

0.4047 

1.2428 

0.8679 

13 

9.4306 

0.5714 

0.8700 

1.2737 

27 

9.1494 

0.3943 

1.2457 

0.8477 

13 

9.4231 

0.5711 

0.8875 

1.2703 

28 

9.1442 

0.3837 

1.2484 

0.8264 

14 

9.4152 

0.5686 

0.9042 

1.2667 

Mar.      1 

9.1416 

0.3744 

1.2510 

0.8039 

15 

-9.4073 

+0.5640 

-0.9202 

+1.2630 

2 

-9.1409 

+0.3677 

-1.2534 

+0.7800 

16 

9.4000 

■0.5574 

0.9354 

1.2591 

3 

9.1409 

0.3643 

1.2557 

0.7545 

17 

9.3940 

0.5497 

0.9500 

1.2550 

4 

9.1406 

0.3644 

1.2578 

0.7275 

18 

9.3893 

0.5417 

0.9640 

1.2507 

h       5 

9.1387 

0.3672 

1.2598 

0.6984 

19 

9.3658 

0.5345 

0.9774 

1.2463 

(llJO)   6 

9.1346 

0.3715 

1.2616 

0.6672 

(841)20 

-9.3832 

+0.5290 

-0.9903 

+1.2417 

7 

-9.1279 

+0.3756 

-1.2633 

+0.6332 

21 

9.3807 

0.5257 

1.0027 

1.2369 

8 

9.1187 

0.3781 

1.2649 

0-6965 

22 

9.3779 

0.5247 

1.0146 

1.2319 

9 

9.1078 

0.3780 

1.2663 

0.5562 

23 

9.3740 

0.5254 

1.0260 

1.2267 

10 

9.0963 

0.3746 

1.2676 

0.5117 

24 

9.3687 

0.5271 

1.0370 

1.2213 

11 

9.0852 

0.3681 

1.2687 

0.4620 

25 

-9.3616 

+0.5286 

-1.0476 

+1.2157 

12 

-9.0760 

+0.3592 

-1.2697 

+0.4055 

26 

9.3531 

0.5289 

1.0578 

1.2099 

13 

9.0693 

0.3491 

1.2706 

0.3406 

27 

9.3436 

0..5273 

1.0677 

1.2039 

14 

9.0656 

0.3394 

1.2714 

0.2642 

28 

9.3337 

0.5232 

1.0772 

1.1976 

15 

9.0640 

0.3316 

1.2720 

0.1713 

29 

9.3242 

0.5168 

1.0863 

1.1911 

16 

9.0640 

0.3272 

1.2725 

0.0530 

30 

-9.3160 

+0.5085 

-1.0951 

+1.1845 

17 

-9.0637 

+0.3266 

-1.2728 

+9.8902 

3] 

9.3095 

0.4993 

1.1037 

1.1775 

18 

9.0619 

0.3297 

1.2730 

9.6244 

Feb.       1 

9.3049 

0.4901 

1.1119 

1.1703 

19 

9.0575 

0.3352 

1.2731 

+8.82.54 

2 

9.3019 

0.4823 

1.1198 

1.1629 

20 

9.0499 

0.3417 

1.2731 

-9.4678 

3 

9.3002 

0.4766 

1.1274 

1.1551 

21 

9.0386 

0.3475 

1.2729 

9.8112 

(M)    4 

-9.2987 

+0.4735 

-1.1348 

+1.1471 

(19U»)  22 

-9.0244 

+0.3510 

-1.2726 

-0.0003 

5 

9.2967 

0.4729 

1.1419 

1.1388 

23 

9.0080 

0.3515 

1.2722 

0.1313 

6 

9.2935 

0.4741 

1.1488 

1.1303 

24 

8.9911 

0.3485 

1.2716 

0.2305 

7 

9.2885 

0.4759 

1.1554 

1.1214 

25 

8.9757 

0.3425 

1.2709 

0.3121 

8 

9.2818 

0.4773 

1.1618 

1.1122 

26 

8.9630 

0.3342 

1.2701 

0.3806 

9 

-9.2736 

+0.4769 

-1.1680 

+1.1026 

27 

-8.9542 

+0.3254 

-1.2692 

-0.4396 

10 

9.2644 

0.4742 

1.1740 

1.0927 

28 

8.9494 

0.3176 

1.2681 

0.4916 

11 

9.2550 

0.4688 

1.1797 

1.0825 

29 

8.9479 

0.3125 

1.2669 

0.5376 

12 

9.2463 

0.4609 

1.1852 

1.0718 

30 

8.9481 

0.3111 

1.2655 

0.5792 

13 

9.2392 

0.4512 

1.1905 

1.0608 

31 

8.9482 

0.3137 

1.2640 

0.6170 

14 

-9.2340 

+0.4409 

-1.1956 

+1.0493 

32 

-8.9463 

+0.3197 

--1.2624 

-0.6516 

15 

-9.2306 

+0.4312 

-1.2005 

+1.0374 

33 

-8.9409 

+0.3277 

-1.2607 

-0.6836 

J  =  - 

-0*.04 
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FOB  WASHDTGTOir  MEAN  MIDNIGHT, 

Solar  Bay. 
(Sid.  Hour.) 

Log^. 

Log  B, 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hoar.) 

Log  A. 

Log  B. 

Log  C. 

Log  D, 

Apr.       1 

-8.9463 

+0.3197 

-1.2624 

-0.6516 

May     17 

+8.3960 

+0.4097 

-1.0043 

-1.2363 

2 

8.9409 

0.3277 

1.2607 

0.68:)6 

18 

8.4755 

0.4083 

0.9926 

1.2406 

3 

8.9316 

0.3359 

1.2588 

0.7132 

19 

8.5359 

0.4043 

0.9805 

1.2452 

4 

8.9179 

0.3429 

1.2568 

0.7408 

h     20 

8.5604 

0.3988 

0.9680 

1.2495 

5 

8.9006 

0.3471 

1.2546 

0.7666 

(16«0)  21 

8.6114 

0.3932 

0.9550 

1.2535 

(13.0)    6 

-8.8811 

+0.3480 

-1.2523 

-0.7908 

22 

+8.6324 

+0.3889 

-0.9414 

-1.2575 

7 

8.8614 

0.3454 

1.2499 

0.8136 

23 

8.6470 

0.3871 

0.9273 

1.2612 

8 

8.8436 

0.3401 

1.2474 

0.8351 

24 

8.6592 

0.3885 

0.9126 

1.2648 

9 

8.8294 

0.3330 

1.2447 

0.8556 

25 

8.6727 

0.3929 

0.8973 

1.2683 

10 

8.8198 

0.3260 

1.2418 

0.8749 

26 

8.6902 

0.3995 

0.8812 

1.2716 

11 

-8.8147 

+0.3206 

-1.2388 

-0.8933 

27 

+8.7136 

+0.4072 

-0.8645 

-1.2747 

13 

8.8120 

0.3181 

1.2356 

0.9108 

28 

8.7420 

0.4144 

0.8469 

1.2777 

13 

8.8103 

0.3196 

1.2323 

0.9275 

29 

8.7742 

0.4199 

0.8285 

1.2806 

14 

8.8062 

0.3248 

1.2289 

0.9434 

30 

8.8073 

0.4227 

0.8Q92 

1.2833 

15 

8.7977 

0.3328 

1.2253 

0.9587 

31 

8.8387 

0.4225 

0.7888 

1.2859 

16 

-8.7831 

+0.3422 

-1.2215 

-0.9733 

Jane      1 

+8.8665 

+0.4192 

-0.7673 

-1.2883 

17 

8.7610 

0.351  i 

1.2176 

0.9873 

2 

8.8896 

0.4138 

0.7445 

1.2907 

18 

8.7317 

0.3582 

1.2135 

1.0007 

3 

8.9075 

0.4073 

0.7204 

1.2928 

19 

8.6961 

0.3624 

1.2093 

1.0136 

4 

8.9208 

0.4010 

0.6948 

1.2949 

20 

8.6561 

0.3631 

1.2049 

1.0260 

5 

8.9305 

0.3965 

0.6674 

1.2968 

(14.0)  31 

-8.6148 

+0.3606 

-1.2003 

-1.0379 

{t7A)   6 

+8.9386 

+0.3946 

-0.6380 

-1.2986 

32 

8.5767 

0.3557 

1.1956 

1.0494 

7 

8.9467 

0.3958 

0.6066 

1.3003 

23 

8.5452 

0.3497 

1.1906 

1.0605 

8 

8.9567 

0.3999 

0.5722 

1.3018 

24 

8.5221 

0.3442 

1.1855 

1.0711 

9 

8.9698 

0.4058 

0.5350 

1.3032 

25 

8.5079 

0.3407 

1.1803 

1.0814 

10 

8.9865 

0.4122 

0.4940 

1.3045 

26 

-8.4994 

+0.3404 

-1.1748 

-1.0913 

11 

+9.0063 

+0.4178 

-0.4488 

-1.3057 

27 

8.4921 

0.3438 

1.1691 

1.1009 

12 

9.0281 

0.4212 

0.3981 

1.3067 

28 

8.4803 

0.3504 

1.1632 

1.1101 

13 

9.0502 

0.4218 

0.3406 

1.3076 

29 

8.4589 

0.3592 

1.1572 

1.1190 

14 

9.0709 

0.4192 

0.2742 

1.3084 

30 

8.4233 

0.3687 

1.1509 

1.1276 

15 

9.0893 

0.4138 

0.1955 

1.3091 

May       1 

-8.3698 

+0.3772 

-1.1444 

-1.1359 

16 

+9.1046 

+0.4065 

-0.1035 

-1.3096 

2 

8.2949 

0.3836 

1.1377 

1.1439 

17 

9.1164 

0.3985 

9.9810 

1.3100 

3 

8.1929 

0.3868 

1.1307 

1.1517 

18 

9.1250 

0.3912 

9.8097 

1.3103 

4 

8.0603 

0.3868 

1.1235 

1.1592 

19 

9.1313 

0.3860 

9.5224 

1.3105 

5 

7.8865 

0.3838 

1.1161 

1.1664 

20 

9.1366 

0.3837 

-7.9542 

1.3106 

(IffUl)   6 

-7.6551 

40.3789 

-1.1084 

-1.1734 

(18.0)21 

+9.1418 

+0.3846 

+9.4817 

-1.3105 

7 

7.3284 

0.3734 

1. 1005 

1.1802 

22 

9.1482 

0.3881 

9.7891 

1.3104 

8 

-6.6435 

0.3688 

1.0923 

1. 1867 

23 

9.1565 

0.3931 

9.9672 

1.3101 

9 

+6.8692 

0.3665 

1.0838 

1.1930 

24 

9.1670 

0.3982 

0.0930 

1.3096 

10 

7.2406 

0.3674 

1.0750 

1.1991 

25 

9.1793 

0.4020 

0.1903 

1.3091 

11 

+7.4639 

+0.3717 

-1.0659 

-1.2050 

26 

+9.1928 

+0.4032 

+0.2697 

-1.3084 

12 

7.6675 

0.3788 

1.0565 

1.2107 

27 

9.2065 

0.4013 

0.3367 

1.3077 

13 

7.8567 

0.3874 

1.0468 

1.2162 

28 

9.2193 

0.3961 

0.3946 

1.3068 

14 

8.0261 

0.3960 

1.0367 

1.2215 

29 

9.2305 

0.3882 

0.4456 

1.3057 

15 

8.1726 

0.4032 

1.0263 

1.2266 

30 

9.2397 

0.3785 

0.4911 

1.3046 

16 

+8.2962 

+0.4080 

-1.0155 

-1.2315 

31 

+9.2466 

+0.3686 

+0.5321 

-1.3033 

17 

+8.3960 

+0.4097 

-1.0043 

-1.2363 

32 

+9.2517 

+0.3599 

+0.5695 

-1.3019 

^  =  - 

-  0".05 
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FOR  WASHmGTON  MBAiN  MIDNIGHT. 

Solar  Day. 
(ffid.  Hour.) 

JjogA. 

Log  B. 

Log  C. 

Log  D. 

Solar  Day. 
(Sid.  Hoar.) 

Log^. 

Log  B. 

Log  C. 

Logi). 

July       1 

+9.2466 

+0.3686 

+0.5321 

-1.3033 

Aug.     16 

+9.4877 

+0.1032 

+1.1835 

-1.0751 

3 

9.2517 

0.3599 

0.5695 

1.3019 

17 

9.4904 

0.1081 

1.1887 

1.0647 

3 

9.2557 

0.3538 

0.6039 

1.3004 

18 

9.4941 

0.1124 

1.1936 

1.0539 

4 

9.2594 

0.3510 

0.6354 

1.2987 

19 

9.4988 

0.1136 

1.1984 

1.0427 

5 

9.2639 

0.3514 

0.6650 

1.2970 

20 

9.5039 

0.1095 

1.2030 

1.0311 

(10.0)    6 

+9.2697 

+0.3545 

+0.6925 

-1.2951 

(aa.O)  21 

+9.5090 

+0.0993 

+1.2074 

-1.0191 

7 

9.2772 

0.3587 

0.7180 

1.2930 

22 

9.5137 

0.0828 

1.2117 

1.0065 

8 

9.2866 

0.3624 

0.7424 

1.2909 

23 

9.5175 

0.0611 

1.2158 

0.9935 

9 

9.2975 

0.3643 

0.7652 

1.2886 

24 

9.5202 

0.0361 

1.2197 

0.9799 

10 

9.3090 

0.3631 

0.7867 

1.2862 

25 

9.5219 

0.0113 

1.2235 

0.9658 

11 

+9.3204 

+0.3583 

+0.8071 

-1.2836 

26 

+9.5227 

+9.9899 

+1.2271 

-0.9510 

12 

9.3308 

0.3501 

0.8265 

1.2809 

27 

9.5230 

9.9751 

1.2306 

0.9356 

13 

9.3397 

0.3392 

0.8449 

1.2781 

28 

9.5235 

9.9687 

1.2340 

0.9195 

14 

9.3467 

0.3268 

0.8624 

1.2751 

29 

9.5244 

9.9702 

1.2371 

0.9026 

15 

9.3519 

0.3146 

0.8792 

1.2720 

30 

9.5263 

9.9771 

1.2402 

0.8849 

16 

+9.3596 

+0.3042 

+0.8952 

-1.2687 

31 

+9.5292 

+9.9860 

+1.2431 

-0.8663 

17 

9.3583 

0.2970 

0.9106 

1.2653 

8ept.      1 

9.5332 

9.9928 

1.2458 

0.8468 

18 

9.3607 

0.2938 

0.9253 

1.2017 

2 

9.5380 

9.9946 

1.2485 

0.8262 

19 

9.3637 

0.2941 

0.9394 

1.2580 

3 

9.5431 

9.9889 

1.2509 

0.6044 

ao 

9.3677 

0.2969 

0.9530 

1.2541 

4 

9.5481 

9.9751 

1.2533 

0.7813 

(90.6)  31 

+9.3730 

+0.3005 

+0.9660 

-1.2501 

(d3.0)    5 

+9.5525 

+9.9535 

+1.2555 

-0.7568 

22 

9.3796 

0.3030 

0.9785 

1.2459 

6 

9.5560 

9.9256 

1.2576 

0.7306 

23 

9.3871 

0.3029 

0.9906 

1.2416 

7 

9.5584 

9.8949 

1.2595 

0.7027 

24 

9.3951 

0.2991 

1.0024 

1.2371 

8 

9.5597 

9.8657 

1.2613 

0.6726 

25 

9.4028 

0.2911 

1.0134 

1.2324 

9 

9.5602 

9.8428 

1.2630 

0.6402 

26 

+9.4097 

+0.2793 

+1.0242 

-1.2275 

10 

+9.5604 

+9.8305 

+1.2645 

-0.6051 

27 

9.4153 

0.2646 

1.0346 

1.2225 

11 

9.5605 

9.8300 

1.2660 

0.5666 

28 

9.4195 

0.2488 

1.0447 

1.2ir3 

12 

9.5611 

9.8396 

1.2672 

0.5242 

29 

9.4224 

0.2337 

1.0544 

1.2119 

13 

9.5626 

9.8550 

1.2684 

0.4772 

30 

9.4244 

0.2215 

1.0638 

1.2063 

14 

9.5649 

9.8706 

1.2694 

0.4241 

31 

+9.4260 

+0.2135 

+1.0729 

-1.2005 

15 

+9.5681 

+9.8820 

+1.2703 

-0.3637 

Aug.      1 

9.4278 

0.2103 

1.0817 

1.1945 

16 

9.5718 

9.8856 

1.2711 

0.2930 

2 

9.4304 

0.2111 

1.0902 

1.1883 

17 

9.5757 

9.8795 

1.2718 

0.2085 

3 

9.4343 

0.2143 

1.0984 

1.1819 

18 

9.5794 

9.8630 

1.2723 

0.1094 

4 

9.4394 

0.2177 

1.1063 

1.1752 

19 

9.5825 

9.8374 

1.2727 

9.9636 

h       ^ 

+9.4457 

+0.2193 

+1.1140 

-1.1684 

(0.0)  20 

+9.5847 

+9.8051 

+1.2730 

-9.7562 

(91.0)    6 

9.4528 

0.2173 

1.1214 

1.1612 

21 

9.5860 

9.7712 

1.2731 

-9.3450 

7 

9.4601 

0.2105 

1.1286 

1.1539 

22 

9.5865 

9.7416 

1.2731 

+9.1096 

8 

9.4670 

0.1986 

1.1356 

1.1463 

23 

9.5866 

9.7226 

1.2730 

9.6793 

9 

9.4728 

0.1823 

1.1423 

1.1384 

24 

9.5865 

9.7189 

1.2728 

9.9178 

10 

+9.4775 

+0.1630 

+1.1488 

-1.1303 

25 

+9.5869 

+9.7302 

+1.2724 

+0.0709 

11 

9.4808 

0.1430 

1.1551 

1.1219 

26 

9.5879 

9.7521 

1.2719 

0.1839 

12 

9.4828 

0.1248 

1.1612 

1.1131 

27 

9.5899 

9.7782 

1.2713 

0.2734 

13 

9.4840 

0.1108 

1.1671 

1.1041 

28 

9.5929 

9.8018 

1.2705 

0.3474 

14 

9.4849 

0.1027 

1.1727 

1.0948 

29 

9.5967 

9.8184 

1.2697 

0.4105 

15 

+9.4859 

+0.1005 

+1.1782 

-1.0851 

30 

+9.6010 

+9.8246 

+1.2686 

+0.4656 

16 

+9.4877 

+0.1032 

+1.1835 

-1.0751 

31 

+9.6053 

+9.8192 

+1.2675 

+0.5144 

1^  =  . 

-0".04 
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FOE  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Dny. 
(Sid.  Hour.) 

Log^. 

Log  B. 

Log  C. 

Log  D. 

SolarlMy. 
(Sid.  Hour.) 

Log  A. 

Log  B, 

Log  C. 

Log  D. 

Oct,        1 

+9.6053 

+9.8192 

+1.2675 

+0.6144 

Nov.     16 

+9.7094 

+9.9183 

+1.0307 

+1.2244 

2 

9.6093 

9.8025 

1.2662 

0.5582 

17 

9.7103 

9.9185 

1.0195 

1.2297 

3 

9.6126 

9.7768 

1.2648 

0.5979 

18 

9.7114 

9.9281 

1.0079 

1.2347 

h       ^ 

9.6149 

9.7459 

1.2633 

0.6341 

h     1» 

9.7129 

9.9454 

0.9958 

1.2396 

(1.0)    5 

9.6164 

9.7160 

1.2616 

0.6674 

(4«6)  20 

9.7150 

9.9673 

0.9833 

1.2443 

6 

+9.6171 

+9.6942 

+1.2598 

+0.6983 

21 

+9.7179 

+9.9896 

40.9702 

+1.2487 

7 

9.6174 

9.6865 

1.2578 

0.7270 

22 

9.7215 

0.0065 

0.9566 

1.2531 

8 

9.6175 

9.6956 

1.2557 

0.7538 

23 

9.7256 

0.0216 

0.9424 

1.2572 

9 

9.6180 

9.7188 

1.2535 

0.7790 

24 

9.7300 

0.0272 

0.9275 

1.2612 

10 

9.6192 

9.7503 

1.2511 

0.8026 

25 

9.7343 

0.0252 

0.9120 

1.2660 

n 

+9.6212 

+9.7828 

+1.2486 

+0.8250 

26 

+9.7383 

+0.0163 

+0.8957 

+1.2686 

12 

9.6239 

9.8100 

1.2459 

0.8461 

27 

9.7416 

0.0028 

0.8787 

1.2721 

13 

9.6273 

9.8285 

1.2431 

0.8661 

28 

9.7443 

9.9876 

0.8609 

1.2754 

14 

9.6310 

9.8357 

1.2401 

0.8852 

29 

9.7464 

9.9746 

0.8421 

1.2785 

15 

9.6346 

9.8316 

1.2370 

0.9033 

30 

9.7479 

9.9672 

0.8223 

1.2815 

16 

+9.6378 

+9.8172 

+1.2337 

+0.9206 

Deo.       1 

+9.7493 

+9.9676 

+0.8014 

+1.2843 

17 

9.6403 

9.7958 

1.2303 

0.9371 

2 

9.7506 

9.9762 

0.7794 

1.2870 

18 

9.6420 

9.7717 

1.2267 

0.9529 

3 

9.7523 

9.9911 

0.7560 

1.2895 

19 

9.6431 

9.7513 

1.2229 

0.9680 

h       4 

9.7546 

0.0091 

0.7311 

1.2919 

20 

9.6436 

9.7409 

1.2190 

0.9825 

(a.o)  5 

9.7574 

0.0264 

0.7045 

1.2942 

(9.0)  2J 

+9.6439 

+9.7444 

+1.2149 

+0.9965 

6 

+9.7607 

+0.0398 

+0.6761 

+1.2962 

22 

9.6445 

9.7619 

1.2106 

1.0097 

7 

9.7645 

0.0471 

0.6455 

1.2982 

23 

9.6456 

9.7899 

1.2062 

1.0225 

8 

9.7683 

0.0471 

0.6124 

1.3000 

24 

9.6475 

9.8222 

1.2015 

1.0349 

9 

9.7719 

0.0398 

0.5765 

1.3016 

26 

9.6504 

9.8529 

1.1967 

1.0467 

10 

9.7751 

0.0263 

0.5371 

1.3032 

26 

+9.6540 

+9.8776 

+1.1917 

+1.0582 

11 

+9.7778 

+0.0090 

+0.4937 

+1.3045 

27 

9.6581 

9.8933 

1.1865 

1.0692 

12 

9.7799 

9.9910 

0.4452 

1.3057 

28 

9.6625 

9.8989 

1.1811 

1.0798 

13 

9.7815 

9.9759 

0.3906 

1.3068 

29 

9.6667 

9.8948 

1.1755 

1.0901 

14 

9.7828 

9.9671 

0.3279 

1.3078 

30 

9.6703 

9.8826 

1.1697 

1.1000 

15 

9.7841 

9.9664 

0.2543 

1.3086 

31 

+9.6733 

+9.8657 

+1.1636 

+1.1095 

16 

\9.7856 

+9.9735 

+0.1655 

+1.3093 

Nov.      1 

9.6754 

9.8485 

1.1573 

1.1187 

17 

9.7875 

9.9863 

0.0537 

1.3098 

2 

9.6768 

9.8363 

1.1508 

1.1276 

18 

9.7900 

0.0010 

9.902a 

1.3102 

3 

9.6778 

9.8335 

1.1441 

1.1362 

19 

9.7932 

0.0139 

9.6677 

1.3105 

4 

9.6786 

9.8421 

1.1372 

1.1445 

20 

9.7969 

0.0-^22 

+9.1199 

1.3106 

(3.0)    5 

+9.6796 

+9.8614 

+1.1299 

+1.1525 

(0.0)  21 

+9.8008 

+0.0236 

-9.3045 

+1.3106 

6 

9.6811 

9.8873 

1.1224 

1.1602 

22 

9.8048 

0.0169 

9.7285 

1.3104 

7 

9.6832 

9.9151 

1.1147 

1.1677 

23 

9.8085 

0.0027 

9.9472 

1.3101 

8 

9.6861 

9.9403 

1.1066 

1.1750 

24 

9.8118 

9.9821 

0.0795 

1.3097 

9 

9.6896 

9.9594 

1.0983 

1.1819 

25 

9.8144 

9.9579 

0.1860 

1.3091 

10 

+9.6934 

+9.9702 

+1.0897 

+1.1887 

26 

+9.8165 

+9.9337 

-0.2709 

+  1.3084 

11 

9.C973 

9.9723 

1.0807 

1.1952 

27 

9.8181 

9.9138 

0.3419 

1.3076 

12 

9.7009 

9.9665 

1.0714 

1.2015 

28 

9.8194 

9.9015 

0.4029 

1.3066 

13 

9.7039 

9.9548 

1.0618 

1.2075 

29 

9.8207 

9.8988 

0.4562 

1.3055 

14 

9.7063 

9.9401 

1.0518 

1.2134 

30 

9.8221 

9.9045 

0.5030 

1.3042 

15 

+9.7081 

+9.9266 

+1.0415 

+1.2190 

31 

+9.8240 

+9.9158 

-0.6461 

• +1.3028 

16 

+9.7094 

+9.9183 

+1.0307 

+1.2244 

32 

+9.8263 

+9.9284 

-0.5847 

+1.3013 

B  =  - 

-  0".05 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

a 

H 

^gg. 

Log/i. 

t 

I^Ki. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Jan.    0 

y 
0.0029 

-14"20 

-0.946 

o   / 

147  6 

h  m 
9  48.4 

349^50 

h  m 
23  19.3 

40.8654 

+1.3093 

-l'.'56 

-0.1929 

1 

0.0057 

13.94 

0.929 

146  48 

9  47.2 

348  54 

23  15.6 

0.8590 

1.3091 

1.70 

0.2307 

3 

0.0084 

13.70 

0.913 

146  38 

9  46.5 

347  57 

23  11.8 

0.8523 

1.3088 

1.84 

0.2654 

3 

0.0111 

13.50 

0.900 

146  36 

9  46.4 

347  1 

23  8.1 

0.8460 

1.3085 

1.98 

0.2974 

4 

0.0139 

13.34 

0.889 

146  41 

9  46.7 

346  4 

23  4.3 

0.8404 

1.3082 

2.13 

0.3270 

(7J9)    5 

0.0166 

-13.22 

-0.881 

146  49 

9  47.3 

345  7  23  0.5 

+0.8358 

+1.3079 

-2.26 

-0.3547 

6 

0.0193 

13.14 

0.875 

146  57 

9  47.8 

344  10  22  56.7 

0.8323 

1.3076 

2.40 

0.3806 

7 

0.0221 

13.07 

0.871 

147  0 

9  48.0 

343  14  ,  22  52.9 

0.8298 

1.3072 

2.54 

0.4048 

8 

0.0248 

13.00 

0,866 

146  55 

9  47.7 

342  17,22  49.1 

0.8279 

1.3068 

2.68 

0.4276 

9 

0.0276 

12.91 

0.861 

146  41 

9  46.7 

341  19122  45.3 

0.8262 

1.3064 

2.81 

0.4492 

10 

0.0303 

-12.80 

-0.853 

146  20 

9  45.3 

340  221  22  41.5 

+0.8241 

+1.3060 

-2.95 

-0.4696 

H 

0.0330 

12.65 

0.843 

145  53 

9  43.5 

339  25  1  22  37.7 

0.8212 

1.3056 

3.08 

0.4890 

12 

0.0358 

12.46 

0.831 

145  25 

9  41.7 

338  27  1  22  33.8 

0.8172 

1.3051 

3.22 

0.5074 

13 

0.0385 

12.25 

0.817. 

144  58 

9  39.9 

337  30  1  22  30.0 

0.8121 

1.3047 

3.35 

0.5249 

14 

0.0412 

12.03 

0.802 

144  38 

9  38.5 

336  32  22  26.1 

0.8060 

1.3042 

3.48 

0.5416 

15 

0.0440 

-11.81 

-0.788 

144  25 

9  37.7 

335  35  22  22.3 

+0.7992 

+1.3037 

-3.61 

-0.5576 

16 

0.0467 

11.62 

0.775 

144  23 

9  37.5 

334  37  22  18.5 

0.7922 

1.30:J2 

3.74 

0.5728 

17 

0.0495 

11.46 

0.764 

144  29 

9  37.9 

333  39  22  14.6 

0.7856 

1.3027 

3.87 

0.5874 

18 

0.0522 

11.34 

0.756 

144  41 

9  38.7 

332  40  22  10.7 

0.7798 

1.3021 

3.99 

0,6014 

19 

0.0549 

11.24 

0.750 

144  55 

9  39.7 

331  42  1  22  6.8 

0.7750 

1.3016 

4.12 

0.6148 

(8^20 

0.0577 

-11.18 

-0.745 

145  6 

9  40.4 

330  44  22  2.9 

+0.7715 

+1.3010 

-4.24 

-0.6277 

21 

0.0604 

11.12 

0.741 

145  9 

9  40.6 

329  45  21  59.0 

0.7688 

1.3005 

4.37 

0.6400 

22 

0.0631 

11.04 

0.736 

145  3 

9  40.2 

328  46  21  55.1 

0.7665 

1.2999 

4.49 

0.6520 

23 

0.06i59 

10.95 

0.730 

144  45 

9  39.0 

327  47  21  51.1 

0.7642 

1.2993 

4.61 

0.6634 

24 

0.0686 

10.81 

0.721 

144  19 

9  37.3 

326  48  1  21  47.2 

0.7612 

1.2987 

4.73 

0.6745 

25 

0.0714 

-10.64 

-0.709 

143  47 

9  35.1 

325  49  !  21  43.3 

+0.7571 

+1.2981 

-4.84 

-0.6850 

26 

0.0741 

10.43 

0.695 

143  13 

9  32.9 

324  50  21  39.3 

0.7517 

1.2974 

4.96 

0.6952 

27 

0.0768 

10.21 

0.680 

142  43 

9  30.9 

323  50  21  35.3 

0.7450 

1.2968 

5.07 

0.7051 

28 

0.0796 

9.98 

0.665 

142  21 

9  29.4 

322  51  21  31.4 

0.7373 

1.2962 

5.18 

0.7146 

29 

0.0823 

9.77 

0.651 

142  9 

9  28.6 

321  51  ,  21  27.4 

0.7290 

1.2955 

5.29 

0.7238 

•30 

0.0851 

-  9.58 

-0.639 

142  9 

9  28.6 

320  51  21  23.4 

+0.7207 

+1.2949 

-5.40 

-0.7326 

31 

0.0878 

9.44 

0.630 

142  20 

9  29.3 

319  51  21  19.4 

0.7132 

1.2942 

5.51 

0.7411 

Feb.    1 

0.0905 

9.34 

0.624 

142  37 

9  30.5 

318  50,  21  15.3 

0.7069 

1.2936 

5.61 

0.7493 

2 

0.0933 

9.28 

0.619 

142  56 

9  31.7 

317  50  1  21  11.3 

0.7022 

1.2929 

6.72 

0.7572 

3 

0.0960 

9.24 

0.616 

143  11 

9  32.7 

316  49  !  21  7.3 

0.6990 

1.2922 

5.82 

0.7649 

(M)    4 

0.0987 

-  9.21 

-0.614 

143  17 

9  33.1 

315  49  21  3.3 

+0.6969 

+1.2916 

-5.92 

-0.7722 

5 

0.1015 

9.17 

0.611 

143  11 

9  32.7 

314  48  t  20  59.2 

0.6954 

1.2909 

6.02 

0.7793 

6 

0.1042 

9.10 

0.607 

142  55 

9  31.7 

313  47  120  55.1 

0.6938 

1.2903 

6.11 

0.7862 

7 

0.1070 

9.00 

0.600 

142  29 

9  29.9 

312  45120  51.0 

0.6913 

1.2896 

6.21 

0.7929  1 

8 

0.1097 

8.86 

0.591 

14158 

9  27.9 

31144  1  20  46.9 

0.6876 

1.2889 

6.30 

0.7993  1 

9 

0.1124 

-  8.69 

-0.580 

14128 

9  25.9 

310  42,  20  42.8 

+0.6824 

+1.2883 

-6.39 

-0.8054 

10 

0.1152 

8.51 

0.567 

141  3 

9  24.2 

309  41  1  20  38.7 

0.6757 

1.2876 

6.48 

0.8113 

11 

0.1179 

8.33 

0.555 

140  48 

9  23.2 

308  39  ,  20  34.6 

0.6680 

1.2870 

6.56 

0.8171 

12 

0.1206 

8.17 

0.544 

140  44 

9  22.9 

307  37  I  20  30.5 

0.6596 

1.2863 

6.65 

0.8226 

13 

0.12.34 

8.03 

0.536 

140  64 

9  23.6 

306  34  1  20  26.3 

0.6514 

1.2857 

6.73 

0.8279 

14 

0.1261 

-  7.94 

-0.530 

141  14 

9  24.9 

305  32  20  22.1 

+0.6442 

+  1.2851 

-6.81 

-0.8330 

15 

0.1289 

-7.88 

-0.525 

14139 

9  26.6 

304  29  !  20  17.9 

+0.6384 

+1.2844 

-6.89 

-0.8379 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

a 

S 

Log^. 

LoK*. 

i 

I*«<. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Am. 

In  Time. 

Feb.   15 

0.1289 

-7!88 

-0.525 

O    / 

14139 

h  m 
9  26.6 

304*29 

h  m 
20  17.9 

•fO.6384 

+1.2844 

It 
-6.89 

-0.8379 

16 

0.1316 

7.85 

0.523 

142  2 

9  28.1 

303  27 

20  13.8 

0.6342 

1.2838 

6.96 

0.8426 

17 

0.1343 

7.82 

0.522 

14216 

9  29.1 

302  24 

20  9.6 

0.6315 

1.2832 

7.03 

0.8478 

(tOJ&)  19 

0.1371 

7.80 

0.520 

14218 

9  29.2 

30121 

20  6.4 

0.6298 

1.2826 

7.10 

0.8515 

0.1398 

7.75 

0.516 

142  6 

9  28.3 

900  18 

20  1.2 

0.6284 

1.2821 

7.17 

0.8667 

20 

0.1425 

-7.66 

-0.511 

14138 

9  26.6 

299  14 

19  66.9 

+0.6264 

+1.2815 

-7.24 

-0.8597 

21 

0.1453 

7.54 

0.503 

141  1 

9  24.1 

29811 

19  62.7 

0.6231 

1.2809 

7.31 

0.8636 

22 

0.1480 

7.39 

0.492 

140  18 

9  21.2 

297  7 

19  48.6 

0.6183 

1.2804 

7.37 

0.8673 

23 

0.1508 

7.20 

0.480 

139  37 

918.6 

296  4 

19  44.3 

0.6116 

1.2799 

7.43 

0.8707 

24 

0.1535 

7.01 

0.467 

139  4 

916.3 

295  0 

19  40.0 

0.6034 

1.2794 

7.48 

0.8741 

26 

0.1562 

-6.82 

-0.456 

138  43 

9  14.9 

293  56 

19  35.7 

+0.6940 

+1.2789 

-7.64 

-0.8772 

26 

0.1590 

6.66 

0.444 

138  37 

9  14.5 

292  52 

19  31.6 

0.6844 

1.2784 

7.69 

0.8803 

27 

0.1617 

6.64 

0.436 

138  46 

916.1 

29148 

19  27.2 

0.6753 

1.2780 

7.64 

0.8831 

28 

0.1646 

6.47 

0.431 

139  8 

9  16.6 

290  44 

19  22.9 

0.5678 

1.2775 

7.69 

0.8868 

Mar.   1 

0.1672 

6.43 

0.428 

139  33 

9  18.2 

269  39 

19  18.6 

0.5623 

1.2771 

7.73 

0.8884 

2 

0.1699 

-6.42 

-0.428 

139  57 

919.8 

288  35 

19  14.3 

+0.5591 

+1.2767 

-7.78 

-0.8909 

3 

0.1727 

6.42 

0.428 

140  10 

9  20.7 

287  30 

19  10.0 

0.5578 

1.2762 

7.82 

0.8931 

4 

0.1754 

6.41 

0.427 

140  8 

9  20.6 

286  26 

19  6.7 

0.5576 

1.2759 

7.86 

0.8962 

(11.0)  6 

0.1781 

6.39 

0.426 

139  60 

9  19.3 

285  21 

19  1.4 

0.5577 

1.2765 

7.89 

0.8972 

0.1809 

6.33 

0.422 

139  18 

9  17.2 

284  17 

18  57.1 

0.5571 

1.2752 

7.93 

0.8990 

7 

0.1836 

-6.23 

-0.415 

138  35 

9  14.3 

283  12 

18  62.8 

+0.5550 

+1.2749 

-7.96 

-0.9008 

8 

0.1864 

6.10 

0.407 

137  49 

911.3 

282  7 

18  48.5 

0.5511 

1.2746 

7.99 

0.9023 

9 

0.1691 

5.95 

0.397 

137  6 

9  8.4 

281  2 

18  44.1 

0.5451 

1.2744 

8.01 

0.9037 

10 

0.1918 

5.80 

0.386 

136  34 

9  6.3 

279  57 

18  39.8 

0.5374 

1.2742 

8.04 

0.9050 

n 

0.1946 

5.65 

0.377 

136  16 

9  6.1 

278  52 

18  35.5 

0.5285 

1.2740 

8.06 

0.9062 

12 

0.1973 

-5.53 

-0.369 

136  15 

9  5.0 

277  47 

18  31.1 

+0.5194 

+1.2738 

-8.08 

-0.9072 

13 

0.2000 

5.45 

0.363 

136  29 

9  5.9 

276  42 

18  26.8 

0.5111 

1.2736 

8.09 

0.9081 

14 

0.2028 

5.40 

0.360 

136  52 

9  7.5 

275  37 

1822.5 

0.6045 

1.2735 

8.11 

0.9088 

15 

0.2055 

5.39 

0.359 

137  17 

9  9.1 

274  32 

18  18.1 

0.5001 

1.2734 

8.12 

0.9094 

16 

0.2083 

5.38 

0.359 

137  34 

9  10.3 

273  27 

18  13.8 

0.4981 

1.2733 

8.13 

0.9099 

17 

0.2110 

-5.38 

-0.359 

137  35 

9  10.3 

272  22 

18  9.5 

+0.4976 

+  1.2732 

-8.13 

'-0.9I02 

18 

0.2137 

5.36 

0.357 

137  16 

9  9.1 

271  17 

18  6.1 

0.4980 

1.2732 

8.14 

0.9104 

19 

0.2165 

5.31 

0.354 

136  37 

9  6.5 

270  12 

18  0.8 

0.4983 

1.2731 

8.14 

0.9106 

20 

0.2192 

5.21 

0.348 

135  41 

9  2.7 

260  7 

17  56.5 

0.4975 

1.2731 

8.14 

0.9105 

21 

0.2219 

5.08 

0.339 

1.34  34 

8  58.3 

268  2 

17  52.1 

0.4947 

1.2732 

8.14 

0.9104 

(19.0)  22 

0.2247 

-4.92 

-0.328 

133  23 

8  53.5 

266  58 

17  47.9 

+0.4896 

+1.2732 

-8.13 

-0.9100 

23 

0.2274 

4.74 

0.316 

132  17 

8  49.1 

265  53 

17  43.5 

0.4823 

1.2733 

8.12 

0.1K)96 

24 

0.2302 

4.56 

0.304 

13122 

8  45.5 

264  48 

17  39.2 

0.4732 

1.2734 

8.11 

0.9091 

25 

0.2329 

4.40 

0.294 

130  45 

8  43.0 

263  44 

17  34.9 

0.4631 

1.2736 

8.10 

0.9083 

26 

0.2356 

4.28 

0.285 

130  28 

8  41.9 

262  39 

17  30.6 

0.4530 

1.2737 

8.08 

0.9076 

27 

0.2384 

-4.19 

-0.280 

130  28 

8  41.9 

26135 

17  26.3 

+0.4441 

+  1.2739 

-8.07 

-0.9066 

28 

0.2411 

4.15 

0.276 

130  40 

8  42.7 

260  30 

17  22.0 

0.4376 

1.2741 

8.05 

0.9055 

29 

0.2438 

4.13 

0.276 

130  54 

8  43.6 

259  26 

17  17.7 

0.4340 

1.2743 

8.02 

0.9043 

30 

0.2466 

4.14 

0.276 

131  0 

8  44.0 

258  22 

17  13.5 

0.4333 

1.2745 

8.00 

0.9029 

31 

0.2493 

4.14 

0.276 

130  60 

8  43.3 

267  18 

17  9.2 

0.4349 

1.2748 

7.97 

0.9015 

32 

0.2521 

-4.12 

-0.275 

130  19 

8  41.3 

266  14 

17  4.9 

+0.4375 

+1.2751 

-7.94 

-0.8998 

33 

0.2548 

-4.07 

-0.271 

129  27 

8  37.8 

255  10 

17  0.7 

+0.44001+1.2754 

-7.91 

-0.8981 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

SoltfDfty. 
(Sid.  Hoar.) 

T 

/ 

a 

ff 

^^g. 

Log*. 

i 

Log*. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

Apr.    1 

0^2521 

•4.12 

-0.275 

0    / 

130  19 

h  m 
8  41.3 

O   / 

256  14 

h  m 
17  4.9 

+0.4375 

+1.2751 

-7.94 

-0.8998 

2 

0.2548 

4.07 

0.271 

129  27 

8  37.8 

255  10 

17  0.7 

0.4400 

1.2764 

7.91 

0.8981 

3 

0.2575 

3.98 

0.266 

128  19 

8  33.3 

254  7 

16  56.5 

0.4413 

1.2757 

7.87 

0.8962 

4 

0.2603 

3.86 

0.257 

127  1 

8  28.1 

253  3 

16  52.2 

0.4406 

1.2761 

7.84 

0.8942 

5 

0.2630 

3.71 

0.247 

125  39 

8  22.6 

252  0 

16  48.0 

0.4372 

1.2764 

7.80 

0.8921 

(ia£o)  6 

0.2658 

-3.55 

-0.237 

124  23 

817.5 

250  56 

16  4.3.7 

+0.4314 

+1.2768 

-7.76 

-0.8898 

7 

0.2685 

3.40 

0.226 

123  20 

8  13.3 

249  53 

16  39.5 

0.4235 

1.2772 

7.72 

0.8874 

8 

0.27J2 

3.26 

0.217 

122  36 

810.4 

248  50 

16  35.3 

0.4145 

1.2777 

7.67 

0.8848 

9 

0.2740 

3.16 

0.211 

122  10 

8  8.7 

247  48 

16  31.2 

0.4054 

1.2781 

7.62 

0.8820 

10 

0.2767 

3.09 

0.206 

122  1 

8  8.1 

246  45  16  27.0 

0.3976 

1.2786 

7.57 

0.8792 

11 

0.2794 

-3.06 

-0.204 

122  2 

8  6.1 

245  43 

16  22.9 

+0.3922 

+1.2790 

-7.52 

-0.8762 

12 

0.2822 

3.04 

0.202 

122  1 

8  8.1 

244  40 

16  18.7 

0.3898 

1.2795 

7.47 

0.8731 

13 

0.2849 

3.03 

0.202 

121  50 

8  7.3 

243  38 

16  14.5 

0.3903 

1.2800 

7.41 

0.8697 

14 

0.2877 

3.00 

0.200 

121  17 

8  5.1 

242  36.  16  10.4 

0.3930 

1.2805 

7.35 

0.8663 

15 

0.2904 

2.94 

0.196 

120  19 

8  1.3 

24135  16  6.3 

0.3967 

1.2811 

7.29 

0.8627 

16 

0.2931 

-2.84 

-0.190 

118  58 

7  65.9 

240  33  1  16  2.2 

+0.4002 

+1.2816 

-7.23 

-0.8589 

17 

0.2959 

2.71 

0.180 

117  16 

7  49.1 

239  321  15  58.1 

0.4023 

1.2822 

7.16 

0.8550 

18 

0.2986 

2.53 

0.169 

115  21 

7  41.4 

2:)8  31  1  15  54.1 

0.4022 

1.2827 

7.09 

0.8509 

19 

0.3013 

2.34 

0.156 

113  23 

7  33.5 

237  30!  15  50.0 

0.3996 

1.2833 

7.03 

0.8467 

20 

0.3041 

2.14 

0.142 

111  29 

7  25.9 

2*36  29  1  15  45.9 

0.3944 

1.2839 

6.96 

0.8423 

(tM)  21 

0.3068 

-1.95 

-0.130 

109  48 

7  19.2 

235  28'  15  41.9 

+0.3871 

+1.2845 

-6.88 

-0.8378 

22 

0.3096 

1.79 

0.119 

108  27 

7  13.8 

234  28  '  15  37.9 

0.3786 

1.2851 

6.81 

0.8330 

23 

0.3123 

1.66 

0.1  M 

107  28 

7  9.9 

233  28'  15  33.9 

0.3702 

1.2857 

6.73 

0.8281 

24 

0.3150 

1.58 

0.105 

106  48 

7  7.2 

232  28  15  29.9 

0.3631 

1.2863 

6.65 

0.8229 

25 

0.3178 

1.53 

0.102 

106  25 

7  5.7 

231  28  15  25.9 

0.3588 

1.2869 

6.57 

0.8177 

26 

0.3205 

-1.50 

-O.fOO 

106  8 

7  4.5 

2.30  28  15  21.9 

+0.3578 

+1.2875 

-6.49 

-0.8122 

27 

0.3232 

1.48 

o.(m 

105  45 

7  3.0 

229  29  15  17.9 

0.3604 

1.2882 

6.41 

0.8065 

28 

0.3260 

1.44 

0.0*)6 

105  8 

7  0.5 

228  30  15  14.0 

0.3657 

1.2888 

6.32 

0.8006 

•29 

0.3287 

1.37 

0.092 

104  10 

6  56.7 

227  31  1  15  10.1 

0.3726 

1.2894 

6.23 

0.7946 

30 

0.3315 

1.27 

0.085 

102  49 

6  51.3 

226  321  15  6.1 

0.3797 

1.2900 

6.14 

0.7883 

May    1 

0.3342 

-1.13 

-0.075 

101  9 

6  44.6 

225  34  15  2.3 

+0.3855 

+  1.2907 

-6.05 

-0.7818 

2 

0.3.369 

0.96 

0.064 

99  17 

6  37.1 

224  35:  14  58.3 

0.3893 

1.2913 

5.96 

0.7751 

3 

0.3397 

0.77 

0.051 

97  19 

6  29.3 

223  37  1  14  54.5 

0.3903 

1.2920 

5.86 

0.7681 

4 

0.3424 

0.58 

0.0:{9 

95  24 

621.6 

222  39.  14  50.6 

0.3887 

1.2926 

6.77 

0.7609 

5 

0.3452 

0.40 

0.027 

93  39 

6  14.6 

221  41  1  14  46.7 

0.3847 

1.2932 

5.67 

0.7535 

(ld.O)  6 

0.3479 

-0.26 

-0.017 

92  10 

6  8.7 

22044'  14  42.9 

+0.3792 

+1.2939 

-5.57 

-0.7458 

7 

0.3506 

0.15 

0.010 

91  2 

6  4.1 

219  46  14  39.1 

0.3734 

1.2945 

5.47 

0.7379 

8 

0.3534 

0.07 

0.005 

90  13 

6  0.9 

218  49,  14  35.3 

0.3688 

1.2951 

5.37 

0.7297 

9 

0.3561 

-0.01 

-0.001 

89  38 

5  58.5 

217  52,  14  31.5 

0.3665 

1.2957 

5.26 

0.7212 

10 

0.3588 

+0.03 

+0.002 

89  9 

5  56.6 

216  55  14  27.7 

0.:i675 

1.2963 

5.16 

0.7123 

II 

0.3616 

+0.09 

+0.006 

88  35 

5  54.3 

215  59  14  23.9 

+0.3719 

+1.2969 

-5.05 

-0.7033 

12 

0.3643 

0.17 

0.01 1 

87  46 

551. 1 

215  2  1  14  20.1 

0.3791 

1.2975 

4.94 

0.6939 

13 

0.3671 

0.28 

0.019 

86  37 

5  46.5 

214  6  1  14  16.4 

0.3881 

1.2981 

4.83 

0.6842 

14 

0.3698 

0.44 

0.029 

85  7 

5  40.5 

213  10  1  14  12.7 

0.3976 

1.2987 

4.72 

0.6741 

15 

0.3725 

0.64 

0.043 

83  17 

5  33.1 

212  14 

14  8.9 

0.4062 

1.2992 

4.61 

0.6637 

16 

0.3753 

+0.86 

+0.058 

81  11 

5  24.7 

211  18 

14  5.2 

+0.4132 

+1.2998 

-4.50 

-0.6528 

17 

0.3780 

+1.09 

+0  073 

79  0 

^5  16.0 

210  23  14  1.5 

+0.4178 

+1.3004 

-4.38 

-0.6416 
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/ 

a 

JT 

^gg. 

Log*. 

i 

Lo«4- 

In  Arc. 

In  Time. 

In  Are. 

In  Time. 

In  Arc. 

In  Time. 

May   17 

0^3780 

+1.09 

B 

+0.073 

O    / 

79  0 

h  m 
5  16.0 

210*  23 

h  m 
14  1.5 

+0.4178 

+1.3004 

-4.38 

-0.6416 

18 

0.3807 

1.32 

0:088 

76  49 

5  7.3 

209  27 

13  57.8 

0.4199 

1.3009 

4.27 

0.6300 

19 

0.3835 

1.54 

0.102 

74  49 

4  59.3 

208  32 

13  54.1 

0.4198 

1.3015 

4.15 

0.6179 

h  ^ 

0.3862 

1.71 

0.114 

73  4 

4  52.3 

207  37 

13  50.5 

0.4181 

1.3020 

4.03 

0.6054 

(16^)  21 

0.3890 

1.84 

0.122 

7140 

4  46.7 

206  42 

13  46.8 

0.4158 

1.3025 

3.91 

0.5924 

22 

0.3917 

+1.93 

+0.129 

70  39 

4  42.6 

205  47 

13  43.1 

+0.4142 

+1.3030 

-3.79 

-0.5788 

23 

0.3944 

2.00 

0.133 

69  57 

4  39.8 

204  52 

13  39.5 

0.4142 

1.3035 

3.67 

0.5647 

24 

0.3972 

2.06 

0.137 

69  30 

4  38.0 

203  58 

13  35.9 

0.4169 

1.3039 

3.55 

0.5500 

25 

0.3999 

2.12 

0.141 

69  6 

4  36.4 

203  3 

13  32.2 

0.4224 

1.3044 

3.43 

0.5346 

26 

0.4026 

2.21 

0.147 

68  37 

4  34.5 

202  9 

13  28.6 

0.4305 

1.3048 

3.30 

0.5186 

27 

0.4054 

+2.34 

+0.156 

67  54 

4  31.6 

201  15 

13  25.0 

+0.4403 

+1.3053 

-3.18 

-0.6018 

28 

0.4081 

2.50 

0.167 

66  54 

4  27.6 

200  21 

13  21.4 

0.4507 

1.3057 

3.05 

0.4843 

29 

0.4109 

2.69 

0.179 

65  37 

4  22.5 

199  27 

13  17.8 

0.4605 

1.3061 

2.92 

0.4658 

1      30 

0.4136 

2.91 

0.194 

64  4 

4  16.3 

198  33 

13  14.2 

0.4688 

1.3065 

2.80 

0.4465 

31 

0.4163 

3.13 

0.209 

62  24 

4  9.6 

197  39 

13  10.6 

0.4749 

1.3068 

2.67 

0.4261 

June    1 

0.4191 

+3.34 

+0.22:} 

60  4 

4  2.7 

196  46 

13  7.1 

+0.4788 

+1.3072 

-2.54 

-0.4046 

2 

0.4218 

3.53 

0.235 

59  3 

3  56.2 

195  53 

13  3.5 

0.4805 

1.3076 

2.41 

0.3819 

3 

0.4246 

3.68 

0.245 

57  37 

3  50.5 

194  59 

12  59.9 

0.4807 

1.3079 

2.28 

0.3578 

4 

0.4273 

3.80 

0.253 

56  26 

3  45.7 

194  6 

12  56.4 

0.4803 

1.3082 

8.15 

0.3320 

5 

0.4300 

3.88 

0.259 

55  33 

3  42.2 

193  13 

12  52.9 

0.4802 

1.3085 

8.02 

0.3046 

(1T.O)  6 

0.4328 

+3.96 

+0.264 

54  56 

3  39.7 

192  20 

12  49.3 

+0.4815 

+1.3087 

-1.89 

-0.2753 

7 

0.4355 

4.03   0.269 

54  31 

3  38.1 

19127 

18  45.8 

0.4850 

1.3090 

1.75 

0.2436 

8 

0.4382 

4.13 

0.275 

54  7 

3  36.5 

190  34 

12  42.3 

0.4912 

1.3092 

1.68 

0.2093 

9 

0.4410 

4.25 

0.284 

53  41 

3  34.7 

189  41 

12  38.7 

0.4995 

1.3094 

1.49 

0.1780 

10 

0.4437 

4.42 

0.295 

53  3 

3  32.2 

188  48 

12  35.2 

0.5096 

1.3096 

1.35 

0.1316 

11 

0.4465 

+4.63 

+0.309 

52  8 

3  28.5 

187  55 

18  31.7 

+0.5205 

+1.3098 

-1.28 

-0.0868 

12 

0.4492 

4.87 

0.325 

50  57 

3  23.8 

187  2 

12  28.1 

0.5310 

1.3100 

1.09 

0.0355 

13 

0.4519 

5.13 

0.342 

49  34 

3  18.3 

186  10 

12  24.7 

0.5403 

1.3101 

0.95 

9.9780 

14 

0.4547 

5.38  i  0..359 

48  2 

3  12.1 

185  17 

1221.1 

0.5479 

1.3102 

0.82 

•9.9116 

15 

0.4574 

5.62 

0.374 

46  28 

3  5.9 

184  24 

12  17.6 

0.5535 

1.3104 

0.68 

9.a330 

16 

0.4601 

+5.82 

+0.388 

44  59 

2  59.9 

183  32 

12  14.1 

+0.5572 

+1.3104 

-0.65 

-9.7370 

17 

0.4629 

5.98 

0.399 

43  40 

2  54.7 

182  39 

12  10.6 

0.5593 

1.3105 

0.41 

9.6138 

18 

0.4656 

6.10 

0.407 

42  38 

2  50.5 

18147 

12  7.1 

0.5605 

1.3105 

0.28 

9.4398 

19 

0.4684 

6.19 

0.413 

41  52 

2  47.5 

180  54 

12  3.6 

0.5615 

1.3106 

-0.14 

9.1446 

20 

0.4711 

6.27 

0.418 

41  23 

2  45.5 

180  2 

12  0.1 

0.5635 

1.3106 

0.00 

-7.591J 

(18.0)  21 

0.4738 

+6.34 

+0.423 

41  6 

2  44.4 

179  9 

11  56.6 

+0.5668 

+1.3106 

+0.13 

+9.1193 

22 

0.4T66 

6.44 

0.429 

40  54 

2  43.6 

178  17 

1 1  53.1 

0.5720 

1.3106 

0.27 

9.4267 

23 

0.4793 

6.56 

0.438 

40  41 

2  42.7 

177  24 

1 1  49.6 

0.5789 

1.3105 

0.40 

9.6047 

24 

0.4820 

6.73 

0.448 

40  20 

241.3 

176  32 

1146.1 

0.5871 

1.3105 

0.54 

9.7305 

25 

0.4848 

6.92 

0.461 

39  47 

2  39.1 

175  39 

1142.6 

0.5959 

1.3104 

0.67 

9.8278 

26 

0.4875 

+7.14 

+0.476 

38  59 

2  35.9 

174  46 

1139.1 

+0.6044 

+  1.3102 

+0.81 

+9.9070 

27 

0.4903 

7.37 

0.491 

37  59 

2  31.9 

173  54 

11  35.6 

0.6121 

1.3101 

0.94 

9.9741 

28. 

0.4930 

7.59 

0.506 

36  50 

2  27.3 

173  1 

11  32.1 

0.6182 

1.3100 

1.08 

0.0320 

29 

0.4957 

7.79 

0.519 

35  38 

2  22.5 

172  9 

1 1  28.6 

0.6227 

1.3098 

1.21 

0.0830 

30 

0.4985 

7.96 

0.531 

34  28 

2  17.9 

171  16 

11  25.1 

0.6257 

1.3097 

1.35 

0.1286 

31 

0.5012 

+8.09 

+0.539 

33  27 

2  13.8 

170  23 

1121.5 

+0.6274 

+1.3095 

+1.48 

+0.1695 

33 

0.5040 

+8.19 

+0.546 

32  37 

2  10.5 

169  91 

11  18.1 

+0.6284 

+1.3092 

+1.61 

+0.2068 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

& 

JT 

Logg, 

I^gA. 

i 

Log*. 

In  Arc. 

In  Time. 

InAro. 

In  Time. 

IhAro. 

In  Time. 

July         1 

0.5012 

+  8.09 

+0.539 

o       / 

33  27 

h     m 
2  13.8 

o      / 

170  23 

h    m 
1121.5 

+0.6274 

+1.3095 

+  1.48 

+0.1695 

d 

0.5040 

8.19 

0.546 

32  37 

2  10.5 

169  31 

11  18.1 

0.6284 

1.3092 

1.61 

0.2068 

3 

0.5067 

8.26 

0.551 

32    0 

2    8.0 

168  38 

11  14.5 

0.6295 

1.3090 

1.74 

0.2411 

4 

0.5094 

8.33 

0.555 

31  37 

2    6.5 

167  45 

11  11.0 

0.6314 

1.3088 

1.88 

0.2730 

5 

0.51 2»i 

8.42 

0.561 

3123 

2    5.5 

166  52 

11    7.5 

0.6348 

1.3085 

2.01 

0.3025 

(19^)    6 

0.5149 

+  8.53 

+0.569 

31  13 

2    4.9 

165  59 

11    3.9 

+0.6398 

+1.3082 

+2.14 

+0.3300 

7 

0.5176 

6.68 

0.579 

31    2 

2   4.1 

165    6 

11    0.4 

0.6465 

1.3079 

2.27 

0.3557 

6 

0.5204 

8.87 

0.592 

30  42 

2   2.8 

164  13 

10  56.9 

0.6544 

1.3076 

2.40 

0.3798 

9 

0.5231 

9.10 

0.606 

30  11 

2    0.7 

163  19 

10  53.3 

0.6629 

1.3073 

2.53 

0.4026 

10 

0.5259 

9.35 

0.623 

29  27 

1  57.8 

162  26 

10  49.7 

0.6713 

1.3069 

2.66 

0.4241 

11 

0.5286 

+  9.60 

+0.640 

28  33 

154.2 

16132 

10  46.1 

+0.6789 

+1.3065 

+2.78 

+0.4445 

12 

0.5313 

9.83 

0.655 

27  32 

150.1 

160  39 

10  42.6 

0.6852 

1.3062 

2.91 

0.4639 

13 

0.5341 

10.03 

0.669 

26  29 

1  45.9 

159  45 

10  39.0 

0.6900 

1.3058 

3.04 

0.4823 

14 

0.5368 

10.20 

0.680 

25  28 

141.9 

158  51 

10  35.4 

0.6933 

1.3053 

3.16 

0.4998 

15 

0.5395 

10.32 

0.688 

24  35 

138.3 

157  58 

10  31.9 

0.6954 

1.3049 

3.29 

0.5165 

16 

0.5423 

+10.41 

+0.694 

23  54 

135.6 

157    4 

10  28.3 

+0.6967 

+1.3045 

+3.41 

+0.5325 

17 

0.5450 

10.47 

0.698 

23  25 

133.7 

156  10 

10  24.7 

0.6978 

1.3040 

3.53 

0.5479 

18 

0.5478 

10.53 

0.702 

23    9 

132.6 

155  16 

1021.1 

0.6994 

1.3036 

3.65 

0.5627 

19 

0.5505 

10.61 

0.707 

23    1 

132.1 

154  21 

10  17.4 

0.7019 

1.3031 

3.77 

0.5768 

20 

0.5532 

10.70 

0.714 

22  58 

1  31.9 

153  27 

10  13.8 

0.7057 

1.3026 

3.89 

0.5903 

(mV  2\ 

0.5560 

•1-10.84 

+0.722 

22  53 

131.5 

152  32 

10  10.1 

+0.7108 

+1.3021 

+4.01 

+0.6034 

22 

0.5587 

11.00 

0.734 

2241 

130.7 

15137 

10    6.5 

0.7168 

1.3016 

4.13 

0.6159 

23 

0.5614 

11.20 

0.746 

22  20 

129.3 

150  42 

10    2.8 

0.7232 

1.3010 

4.25 

0.6280 

34 

0.5642 

11.41 

0.760 

21  47 

127.1 

149  47 

9  59.1 

0.7295 

1.3005 

4.36 

0.6396 

25 

0.5669 

11.61 

0.774 

21    5 

124.3 

148  52 

9  55.5 

0.7351 

1.2999 

4.48 

0.6508 

96 

0.5697 

+11.80 

+0,786 

20  16 

121.1 

147  67 

9  51.8 

+0.7396 

+1.2994 

+4.59 

+0.6616 

27 

0.5724 

11.95 

0.797 

19  25 

117.7 

147    2 

9  48.1 

0.7429 

1.2988 

4.70 

0.6721 

28 

0.5751 

12.07 

0.804 

18  36 

1  14.4 

146    6 

9  44.4 

0.7450 

1.2982 

4.81 

0.6821 

29 

0.5779 

12.15 

0.810 

17  54 

1  11.6 

145  10 

9  40.7 

0.7462 

1.2976 

4.92 

0.6919 

30 

0.5806 

12.20 

0.814 

17  21 

1    9.4 

144  14 

9  36.9 

0.7468 

1.2971 

5.03 

0.7013 

31 

0.5834 

+12.25 

+0.817 

17    0 

I    8.0 

143  18 

9  33.2 

+0.7476 

+1.2965 

+5.13 

+0.7103 

Aug.        I 

0.5861 

12.30 

0.820 

16  49 

1    7.3 

142  22 

9  29.5 

0.7490 

1.2959 

5.24 

0.7191 

2 

0.5888 

12.38 

0.825 

16  45 

I    7.0 

14125 

9  25.7 

0.7514 

1.2952 

5.34 

0.7276 

3 

0.5916 

12.49 

0.832 

16  44 

1    6.9 

140  28 

9  21.9 

0.7552 

1.2946 

5.44 

0.7358 

4 

0.5943 

12.64 

0.842 

16  40 

1    6.7 

139  32 

9  18.1 

0.7602 

1.2940 

5.54 

0.7438 

m.0)  6 

0.5970 

+12.82 

+0.855 

16  30 

1    6.0 

138  35 

9  14.3 

+0.7662 

+1.2934 

+5.64 

+0.7514 

6 

0.5998 

13.03 

0.869 

1640 

1    4.7 

137  37 

9  10.5 

0.7725 

1.2928 

5.74 

0.7588 

7 

0.6025 

13.25 

0.884 

1541 

1    2.7 

136  40 

9    6.7 

0.7788 

1.2922 

5.84 

0.7661 

6 

0.6053 

13.47 

0.898 

16    3 

1    0.2 

135  43 

9   2.9 

0.7843 

1.2915 

5.93 

0.7730 

9 

0.6080 

13.65 

0.910 

14  20 

0  57.3 

134  45 

8  59.0 

0.7888 

1.2909 

6.02 

0.7797 

10 

0.6107 

+13.80 

+0.920 

13  35 

0  54.3 

133  47 

8  55.1 

+0.7920 

+1.2903 

+6.11 

+0.7862 

11 

0.6135 

13.90 

0.927 

12  54 

0  51.6 

132  49 

8  51.3 

0.7941 

1.2896 

6.20 

0.7926 

12 

0.6162 

13.97 

0.933 

12  20 

0  49.3 

13150 

8  47.3 

0.7951 

1.2890 

6.29 

0.7986 

13 

0.6189 

14.01 

0.934 

1155 

0  47.7 

130  52 

8  43.5 

0.7957 

1.2884 

6.37 

0.8044 

14 

0.6217 

14.03 

0.936 

1141 

0  46.7 

129  53 

8  30.5 

0.7961 

1.2878 

6.46 

0.8102 

15 

0.6244 

+14.07 

+0.938 

1136 

0  46.4 

128  54 

8  35.6 

+0.7971 

+1.2871 

+6.54 

+0.8157 

16 

0.6272 

+14.12 

+0.942 

1138 

0  46.5 

127  55 

8  31.7 

+0.7989 

+1.2865 

+6.62 

+0.8210 

19 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

SoUorDay. 
(Sid.  Hour.) 

T 

/ 

a 

H 

I*gy. 

Log  it. 

i 

Logi. 

InAro. 

In  Time. 

In  Are. 

In  Time. 

In  Arc. 

In  Time. 

Aug.       16 

y 

0.62r2 

+14J2 

+0.942 

O        / 

1138 

b    m 
0  46.5 

127*^55 

h   m 
8  31.7 

+0.7989 

+1.2865 

+6.'62 

+0.8210 

17 

0.6299 

14.21 

0,947 

1141 

0  46.7 

126  56 

8  27.7 

0.8016 

1.2859 

6.70 

0.8261 

18 

0.6326 

14.34 

0.956 

1142 

0  46.8 

125  56 

8  23.7 

0.8054 

1.2853 

6.78 

0.8310 

19 

0.6354 

14.49 

0.966 

11  36 

0  46.4 

124  57 

8  19.8 

0.8099 

1.2847 

6.85 

0.8358 

20 

0.6381 

14.66 

0.977 

1122 

0  45.5 

123  57 

815.8 

0.8147 

1.2841 

6.92 

0.8404 

(99.0)2i 

0.6408 

+14.84 

+0.989 

10  59 

0  43.9 

122  57 

8  11.8 

+0.8193 

+1.2836 

+7.00 

+0.8448 

22 

0.0436 

15.00 

1.000 

10  29 

0  41.9 

12157 

8   7.8 

0.8231 

1.2830 

7.06 

0.8491 

23 

0.6463 

15.13 

1.009 

9  53 

0  39.5 

120  56 

8   3.7 

0.8262 

1.2824 

7.13 

0.8532 

24 

0.6491 

15.23 

1.015 

9  17 

0  37.1 

119  56 

7  59.7 

0.8281 

1.2819 

7.20 

0.8572 

25 

0.6518 

15.28 

1.019 

8  45 

0  35.0 

118  55 

7  55.7 

0.8292 

1.2813 

7.26 

0.8609 

26 

0.6545 

+15.31 

+1.021 

819 

0  33.3 

117  54 

7  51.6 

+0.8294 

+1.2808 

+7.32 

+0.8646 

27 

0.6573 

15.33 

1.022 

8   2 

0  32.1 

116  53 

7  47.5 

0.8295 

1.2803 

7.38 

0.8680 

28 

0.6600 

15.34 

1.023 

7  55 

0  31.7 

115  52 

7  43.5 

0.8298 

1.2798 

7.44 

0.8713 

29 

0.6628 

15.37 

1.025 

755 

0  31.7 

114  50 

7  39.4 

0.8308 

1.2793 

7.49 

0.8746 

30 

0.6655 

15.44 

1.029 

8    1 

0  32.1 

113  49 

7  35.3 

0.8327 

1.2788 

7.54 

0.8776 

31 

0.6682 

+15.55 

+1.036 

8   8 

0  32.5 

112  47 

731.1 

+0.a358 

+1.2784 

+7.59 

+0.8805 

Sept.        1 

0.6710 

15.69 

1.046 

811 

0  32.7 

11145 

7  27.0 

0.8398 

1.2779 

7.64 

0.8832 

2 

0.6737 

15.86 

1.058 

8   7 

0  32.5 

110  43 

7  22.9 

0.8445 

1.2775 

7.69 

0.8858 

3 

0.6764 

16.05 

1.070 

755 

0  31.7 

10941 

7  18.7 

0.8495 

1.2771 

7.73 

0.8884 

4 

0.6792 

16.24 

1.082 

736 

0  30.4 

108  38 

7  14.5 

0.8541 

1.2767 

7.78 

0.8907 

(9S.O)   5 

0.6819 

+16.40 

+1.094 

7    9 

0  28.6 

107  36 

7  10.4 

+0.8581 

+1.2763 

+7.82 

+0.8929 

6 

0.6847 

16.54 

1.102 

6  40 

0  26.7 

106  33 

7   6.2 

0.8611 

1.2759 

7.85 

0.8950 

7 

0.6874 

16.63 

1.108 

611 

0  24.7 

105  30 

7   2.0 

0.8631 

1.2756 

7.89 

0.896-9 

8 

0.6901 

16.68 

1.112 

5  46 

0  23.1 

104  27 

6  57.8 

0.8641 

1.2753 

7.92 

0.8988 

9 

0.6929 

16.70 

1.114 

528 

0  21.9 

103  24 

6  53.6 

0.8644 

1.2750 

7.95 

0.9004 

10 

0.6956 

+16.71 

+1.114 

5  18 

0  21.2 

102  21 

6  49.4 

+0.8645 

+1.2747 

+7.98 

+0.9020 

11 

0.6983 

16.71 

1.114 

6  18 

0  21.2 

101  18 

6  45.2 

0.8646 

1.2745 

8.01 

0.9034 

12 

0.701 1 

16.73 

1.116 

5  25 

0  21.7 

100  15 

6  41.0 

0.8653 

1.2742 

8.03 

0.9046 

13 

0.7038 

16.79 

1.119 

535 

0  22.3 

99  11 

6  36.7 

0.8668 

1.2740 

8.05 

0.9058 

14 

0.7066 

16.88 

1.125 

5  45 

0  23.0 

98    8 

6  32.5 

0.8692 

1.2738 

8.07 

0.9069 

15 

0.7093 

+17.00 

+1.134 

5  52 

0  23.5 

97    4 

6  28.3 

+0.8725 

+1.2737 

+8.09 

+0.9078 

16 

0.7120 

17.15 

1.143 

5  52 

0  23.5 

96    0 

6  24.0 

0.8762 

1.2735 

8.10 

0.9086 

17 

0.7148 

17.31 

1.154 

5  44 

0  22.9 

94  57 

6  19.8 

0.8801 

1.2734 

8.11 

0.9092 

18 

0.7175 

17.46 

1.164 

528 

0  21.9 

93  53 

6  15.5 

0.88:^ 

1.2733 

8.12 

0.9098 

19 

0.7202 

17.58 

1.172 

5   8 

0  20.5 

92  49 

6  11.3 

0.8864 

1.2732 

8.13 

0.9101 

(Olo)  20 

0.7230 

+17.67 

+1.178 

4  44 

0  18.9 

91  45 

6   7.0 

+0.8884 

+1.2732 

+8.14 

+0.9104. 

21 

0.7257 

17.72 

1.181 

422 

0  17.5 

90  41 

6   2.7 

0.8895 

1.2731 

8.14 

0.9106 

22 

0.7285 

17.74 

1.183 

4    5 

0  16.3 

89  36 

5  58.4 

0.8898 

1.2731 

8.14 

0.9105 

23 

0.7312 

17.74 

1.183 

3  54 

0  15.6 

88  32 

554.1 

0.8898 

1.2732 

8.14 

0.9104 

24 

0.7339 

17.74 

1.183 

3  62 

0  15.5 

87  28 

5  49.9 

0.8897 

1.2732 

8.13 

0.9102 

25 

0.7367 

+17.76 

+1.184 

358 

0  15.9 

86  24 

5  46.6 

+0.8900 

+1.2733 

+8.13 

+0.9098 

26 

0.7394 

17.80 

1.187 

4  10 

0  16.7 

85  20 

541.3 

0.8912 

1.2733 

8.12 

0.9094 

27 

0.7421 

17.88 

1.192 

424 

0  17.6 

84  16 

5  37.1 

0.8!)34 

1.2735 

8.10 

0.9087 

28 

0.7449 

18.00 

1.200 

4  37 

0  18.5 

83  12 

5  32.8 

0.8965 

1.2736 

8.09 

0.9<I79 

29 

0.7476 

18.16 

1.211 

4  45 

0  19.0 

82    8 

5  28.5 

0.9003 

1.2738 

8.07 

0.9071 

30 

0.7504 

+18.34 

+1.923 

4  46 

0  19.1 

81    3 

5  24.2 

+0.9047 

+1.2740 

+8.06 

+0.9061 

31 

0.7531 

+18.53 

+1.235 

4  40 

0  18.7 

79  59 

6  19.9 

+0.9090 

+1.2742 

+8.04 

+0.9050 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Di^. 
(Sid.H<rar.) 

T 

/ 

a 

jsr 

^gg. 

I^g*. 

i 

Log*. 

In  Arc. 

In  Time. 

In  Axe. 

In  Time. 

In  Arc. 

In  Time. 

Oct.          1 

y 

0.7531 

•M8.'53 

8 

+1.235 

o      / 
4  40 

h    m 
0  18.7 

O        / 

79  59 

h    m 
5  19.9 

+0.9090 

+1.2742 

+8.04 

+0.9050 

2 

0.7558 

18.70 

1.246 

427 

0  17.8 

78  55 

5  15.7 

0.9127 

1.2744 

8.01 

0.9037 

3 

0.7586 

18.84 

1.256 

4  10 

0  16.7 

77  51 

5  11.4 

0.9158 

1.2747 

7.99 

0.9023 

„        4 

0.7613 

18.94 

1.263 

3  51 

0  15.4 

76  47 

5   7.1 

0.9182 

1.2749 

7.96 

0.9007 

(1^)    5 

0.7641 

19.01 

1.267 

335 

0  14.3 

75  43 

5   2.9 

0.9195 

1.2752 

7.93 

0.8990 

6 

0.7668 

+19.04 

+1.269 

325 

0  13.7 

74  39 

4  58.6 

+0.9200 

+1.2756 

+7.89 

+0.8972 

7 

0.7695 

19.05 

1.270 

3  21 

0  13.4 

73  35 

4  64.3 

0.9202 

1.2759 

7.86 

0.8952 

8 

0.7723 

19.06 

1.270 

325 

013.7 

72  31 

4  50.1 

0.9204 

1.2763 

7.82 

0.8931 

9 

0.7750 

19.08 

1.272 

336 

0  14.4 

7128 

4  45.9 

0.9211 

1.2766 

7.78 

0.8909 

10 

0.7777 

19.13 

1.275 

3  52 

0  15.6 

70  24 

4  41.6 

0.9223 

1.2770 

7.74 

0.8885 

n 

0.7806 

+19.22 

+1.281 

4    8 

0  16.5 

69  21 

4  37.4 

4^.9244 

+1.2774 

+7.69 

+0.8860 

13 

0.7832 

19.34 

1.289 

423 

0  17.6 

68  17 

4  33.1 

0.9274 

1.2779 

7.64 

0.8833 

13 

0.7860 

19.49 

1.299 

432 

0  18.1 

67  14 

4  28.9 

0.9308 

1.2783 

7.59 

0.8805 

14 

0.7887 

19.66 

1.310 

4  34 

0  18.3 

66  10 

4  24.7 

0.9345 

1.2788 

7.54 

0.8775 

16 

0.7914 

19.82 

1.321 

429 

0  17.9 

65    7 

4  20.5 

0.9380 

1.2793 

7.49 

0.8745 

16 

0.7942 

+19.97 

+1.331 

4  19 

0  17.3 

64    4 

4  16.3 

+0.9411 

+1.2798 

+7.43 

+0.8711  • 

17 

0.7969 

20.08 

1.339 

4    5 

0  16.3 

63    1 

4  12.1 

0.9436 

1.2803 

7.37 

0.8677 

18 

0.7996 

20.17 

1.344 

3  51 

0  15.4 

61  59 

4    7.9 

0.9451 

1.2809 

7.31 

0.8641 

19 

0.8024 

20.21 

1.347 

3  40 

0  14,7 

60  56 

4    3.7 

0.9460 

1.2814 

7.25 

0.8604 

20 

0.8061 

20.24 

1.349 

3  34 

0  14.3 

59  53 

3  59.5 

0.9466 

1.2820 

7.18 

0.8564 

(M)21 

0.8079 

+20.25 

+1.350 

3  36 

0  14.4 

58  51 

3  55.4 

+0.9469 

+1.2825 

+7.12 

+0.8523 

22 

0.8106 

20.28 

1.352 

3  44 

0  14.9 

57  48 

3  51.2 

0.9476 

1.2831 

7.05 

0.8480 

23 

0.8133 

20.33 

1.355 

3  59 

0  15.9 

66  46 

3  47.1 

0.9488 

1.2837 

6.98 

0.8436 

24 

0.8101 

20.42 

1.361 

4  16 

0  17.1 

55  44 

3  42.9 

0.9509 

1.2843 

6.90 

0.8390 

25 

0.8188 

20.55 

1.370 

4  33 

0  18.2 

54  42 

3  38.8 

0.9539 

1.2849 

6.83 

0.8341 

26 

0.8215 

+20.73 

+1.382 

4  46 

0  19.1 

53  40 

3  34.7 

+0.9576 

+1.2856 

+6.75 

+0.8291 

27 

0.8243 

20.93 

1.395 

4  54 

0  19.6 

52  39 

3  30.6 

0.9619 

1.2862 

6.67 

0.8239 

28 

0.8270 

21.14 

1.409 

455 

0  19.7 

51  37 

3  26.5 

0.9663 

1.2868 

6.58 

0.8185 

29 

0.8298 

21.34 

1.423 

4  49 

0  19.3 

50  36 

3  22.4 

0.9704 

1.2875 

6.50 

.0.8129 

30 

0.8325 

21.53 

1.435 

4  39 

0  18.6 

49  35 

3  18.3 

0.9740 

1.2881 

6.41 

0.8070 

31 

0.8352 

+21.67 

+1.445 

427 

0  17.8 

48  34 

3  14.3 

+0.9768 

+1.2887 

+6.32 

+0.8010 

Nov.        1 

0.8380 

21.78 

1.452 

4  15 

0  17.0 

47  33 

3  10.2 

0.9788 

1.2894 

6.23 

0.7948 

2 

0.8407 

21.85 

1.457 

4    7 

0  16.5 

46  32 

3    6.1 

0.9801 

1.2900 

6.14 

0.7883 

3 

0.8435 

21.90 

1.460 

4    5 

0  16.3 

45  31 

3    2.1 

0.9810 

1.2907 

6.05 

0.7815 

4 

0.8462 

21.94 

1.463 

4    9 

0  16.6 

44  31 

2  58.1 

0.9819 

1.2914 

6.95 

0.7745 

iM)    5 

0.8489 

+21.99 

+1.466 

420 

0  17.3 

43  31 

2  64.1 

+0.9630 

+1.2920 

+5.85 

+0.7673 

6 

0.8617 

22.06 

1.471 

435 

0  18.3 

42  31 

2  50.1 

0.9846 

1.2927 

5.75 

0.7599 

7 

0.8544 

22.17 

1.478 

4  52 

0  19.5 

41  31 

2  46.1 

0.9869 

1.2933 

5.65 

0.7521 

8 

0.8571 

22.32 

1.488 

5    7 

0  20.5 

40  31 

2  42.1 

0.9900 

1.2940 

5.55 

0.7441 

9 

0.8599 

22.50 

1.500 

5  18 

0  21.2 

39  31 

2  38.1 

0.9936 

1.2946 

6.44 

0.7358 

10 

0.8626 

+22.70 

+1.513 

523 

0  21.5 

38  32 

2  34.1 

+0.9975 

+1.2953 

+6.33 

40.7271 

11 

0.8654 

22.91 

1.527 

522 

0  21.5 

37  32 

2  30.1 

1.0014 

1.2959 

5.23 

0.7182 

12 

0.8681 

23.10 

1.540 

5  15 

0  21.0 

36  33 

2  26.2 

1.0049 

1.2966 

6.12 

0.7089 

13 

0.8708 

23.26 

1.551 

5   5 

0  20.3 

35  34 

2  22.3 

1.0078 

1.2972 

5.00 

0.6992 

14 

0.87:)6 

23.39 

1.659 

453 

0  19.5 

34  35 

2  18.3 

1.0101 

1.2978 

4.89 

0.6892 

16 

0.8763 

+23.48 

+1.566 

4  43 

0  18.9 

33  36 

214.4 

+1.0117 

+1.2984 

+4.77 

+0.6788 

16 

0.8790 

+23.55 

+1.570 

4  37 

0  18.5 

32  37 

2  10.5 

+1.0129 

+1.2990 

+4.66 

+0.6681 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

a 

H 

'^gg. 

Log  it. 

i 

Log*. 

InAro. 

In  Time. 

InAro. 

In  Time. 

InAro. 

In  Time. 

Nov.       16 

y 

0.8700 

+83.55 

+  1.570 

O         / 

4  37 

h    m 
0  18.5 

O       i 

38  37 

h    m 
2  10.5 

+1.0189 

+1.8990 

It 
+4.66 

+0.6681 

17 

0.8818 

83.61 

1.574 

4  36 

0  18.4 

31  39 

2    6.6 

1.0139 

1.8996 

4.54 

0.6569 

18 

0.8845 

83.67 

1.578 

4  48 

0  18.8 

30  41 

2    2.7 

1.0151 

1.3008 

4.48 

0.6453 

h      ^^ 

0.8873 

83.75 

1.583 

4  58 

0  19.5 

89  48 

1  58.8 

1.0166 

1.3008 

4.30 

0.6338 

(4.0)  80 

0.8900 

83.86 

1.591 

5   6 

0  80.4 

88  44 

154.9 

1.0189 

1.3014 

4.18 

0.6207 

21 

0.8027 

+24.08 

+1.602 

580 

0  81.3 

87  46 

151.1 

+1.0880 

+1.3019 

+4.05 

+0.6076 

88 

0.8955 

84.88 

1.615 

531 

0  88.1 

86  48 

1  47.2 

1.0857 

1.3084 

3.93 

0.5939 

23 

0.8988 

84.45 

1.630 

5  38 

0  88.5 

85  51 

143.4 

1.0899 

1.3030 

3.80 

0.5797 

84 

0.9009 

84.70 

1.647 

5  39 

0  88.6 

84  53 

1  39.5 

1.0343 

1.3035 

3.67 

0.5648 

85 

0.9037 

84.95 

1.663 

5  34 

0  88.3 

83  56 

135.7 

1.0385 

1.3040 

3.54 

0.5493 

86 

0.9064 

+85.18 

+1.679 

584 

0  81.6 

88  58 

131.9 

+1.0424 

+1.3045 

+3.41 

+0.5331 

87 

0.9098 

85.38 

1.692 

5  18 

0  80.8 

88    1 

128.1 

1.0456 

1.3049 

3.88 

0.5161 

88 

0.9119 

85.53 

1.702 

4  59 

0  19.9 

81    4 

124.3 

1.0482 

1.3054 

3.15 

0.4982 

89 

0.9146 

85.65 

1.710 

4  49 

0  19.3 

80   6 

120.4 

1.0501 

1.3058 

3.08 

0.4795 

30 

0.9174 

85.75 

1.716 

4  43 

0  18.9 

19   9 

1  16.6 

1.0516 

1.3068 

8.88 

0.4597 

Dec.         1 

0.9801 

+35.83 

+1.722 

4  43 

0  18.9 

18  18 

1  12.8 

+1.0529 

+1.3066 

+8.75 

+0.4389 

8 

0.9889 

85.91 

1.727 

4  48 

0  19.8 

17  16 

1    9.1 

1.0543 

1.3070 

8.61 

0.4168 

3 

0.9856 

86.01 

1.734 

456 

0  19.7 

16  19 

1    5.3 

1.0561 

1.3074 

8.47 

0.3934 

h        4 

0.9883 

86.14 

1.743 

5   7 

0  20.5 

1588 

1     1.5 

1.0585 

1.3077 

8.34 

0.3685 

(9.0)    5 

0.931 1 

86.31 

1.754 

518 

0  81.8 

14  86 

0  57.7 

1.0614 

1.3081 

8.80 

0.3418 

6 

0.9338 

+86.58 

+1.768 

5  85 

0  81.7 

13  89 

0  53.9 

+1.0649 

+1.3084 

+8.06 

+0.3133 

7 

0.9365 

86.75 

1.783 

588 

0  81.9 

18  33 

0  50.2 

1.0686 

1.3087 

1.92 

0.2829 

8 

0.9393 

86.98 

1.799 

5  85 

0  81.7 

1136 

0  46.4 

1.0724 

1.3089 

1.78 

0.2499 

9 

0.9480 

87.81 

1.814 

5  17 

081.1 

10  40 

0  42.7 

1.0759 

i:3098 

1.64 

0.2141 

10 

0.9448 

87.48 

1.828 

5    5 

0  80.3 

9  44 

0  38.9 

1.0790 

1.3094 

1.50 

0.1747 

11 

0.9475 

+37.59 

+1.839 

4  51 

0  19.4 

8  47 

0  35.1 

+1.0816 

+1.3096 

+1.35 

+0.1313 

18 

0.9508 

87.72 

1.848 

438 

0  18.5 

7  51 

0  31.4 

1.0836 

1.3098 

1.81 

0.0828 

13 

0.9530 

87.88 

1.855 

488 

0  17.9 

6  55 

0  27.7 

1.0850 

1.3100 

1.07 

0.0282 

14 

0.9557 

87.91 

1.860 

428 

0  17.5 

5  59 

0  23.9 

1.0863 

1.3101 

0.98 

9.9658 

15 

0.9584 

87.99 

1.866 

4  80 

0  17.3 

5    3 

0  20.2 

1.0874 

1.3103 

0.78 

9.8917 

16 

0.9618 

+88.08 

+1.872 

484 

0  17.6 

4    6 

0  16.4 

+1.0890 

+1.3104 

+0.64 

+9.80.30 

17 

0.9639 

88.81 

1.881 

4  30 

0  18.0 

3  10 

0  12.7 

1.0910 

1.3105 

0.49 

9.691 1 

18 

0.9667 

28.37 

1.892 

4  38 

0  18.5 

8  14 

0    8.9 

1.0936 

1.3105 

0.35 

9.5.397 

19 

0.9694 

88.58 

1.905 

4  44 

0  18.9 

1  18 

0    5.2 

1.0969 

1.3106 

0.80 

9.3051 

80 

0.9731 

88.83 

1.922 

4  47 

0  19.1 

022 

0    1.5 

1.1006 

1.3106 

+0.06 

+8.7589 

(M)  81 

0.9749 

+89.09 

+1.939 

4  46 

0  19.1 

359  26 

23  57.7 

+1.1045 

+1.3106 

-0.09 

-8.9415 

28 

0.9776 

89..36 

1.957 

4  39 

0  18.6 

358  30 

23  54.0 

1.1084 

1.3106 

0.83 

9.3657 

83 

0.9803 

89.61 

1.974 

488 

0  17.9 

357  34 

23  50.3 

1.1120 

1.3105 

0.38 

9.5760 

84 

0.9831 

89.83 

1.989 

4  13 

0  16.9 

356  38 

23  46.5 

1.1151 

1.3104 

0.53 

9.7171 

85 

0.9858 

30.02 

2.001 

358 

0  15.9 

355  42 

23  42.8 

1.1177 

1.3104 

0.67 

9.8832 

86 

0.9886 

+30.16 

+2.011 

3  44 

0  14.9 

354  46 

23  39.1 

+1.1196 

+1.3103 

-0.81 

-9.9084 

87 

0.9913 

30.27 

2.018 

3  33 

0  14.8 

353  49 

23  35.3 

1.1212 

1.3101 

0.95 

9.9794 

88 

0.9940 

30.37 

8.024 

387 

0  13.6 

352  53 

23  31.5 

1.1224 

1.3100 

1.10 

0.0404 

89 

0.9968 

30.45 

2.030 

3  85 

0  13.7 

35157 

83  87.8 

1.1236 

1.3098 

1.84 

0.0937 

30 

0.9995 

30.56 

8.037 

387 

0  13.8 

351    1 

83  84.1 

1.1251 

1.3096 

1.38 

0.1410 

31 

1.0083 

+30.68 

+8.046 

3  38 

0  14.1 

350   4 

83  80.3 

+1.1870 

+1.9094 

-1.63 

-0.1836 

38 

1.0050 

+30.85 

+8.057 

3  37 

0  14.5 

349   8 

83  16.5 

+1.1893 

+1.3091 

-1.67 

-0.8888 

FIXED   STARS,   1889. 
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MEAN  PLACES  FOR  1889.0.    (January  0*.0-0*.562,  Washington.)             | 

Name  of  star. 

Magni- 
tude. 

Bight  Asoension. 

ATlllTtft,1 

Yariation. 

Declination. 

Variation. 

a  AndromedflB 

2.0 

h     m       8 

0    2  39.025 

B 

+  3.0913 

+  28''  28  39.'l9 

+  19.886 

•    fi  Cassiopece 

2.0 

0     3  15.424 

3.1739 

+  58  32  13.96 

19.852 

•  82  AndromedsB 

5.3 

0    4  33.178 

3.1022 

+  45  27  15.65 

20.036 

4  Draconis  (H.)  .       S.  P. 

4.7 

0     6  59.905 

2.8865 

+  101  46     1.00 

20.022 

r  Pegasi  (Algenib)       . 

2.7 

0    7  31.204 

3.0836 

+   14  33  59.02 

20.024 

•    «r  AndromedsB      . 

4.3 

0  12  31.797 

+  3.1229 

+  36  10  10.96 

+  19.984 

♦     «  Ceti 

3.3 

0  13  46.175 

3.0528 

-     9  26  22.46 

19.958 

•    6  UrsfiB  Minoris   .      S.  P. 

6.0 

0  14  20.274 

0.1510 

+  91  41     4.63 

19.941 

•  44  Piscium    . 

6.0 

0  19  42.737 

3.0732 

+     1  19  29.67 

19.955 

/5  Hydri       . 

3.0 

0  19  54.315 

3.2318 

-  77  52  46.08 

20.284 

12  Ceti           ... 

6.0 

0  24  22.427 

+  3.0618 

-     4  34  14.41 

+  19.938 

K  Draconis  .         .      S.  P. 

3.3 

0  28  44.633 

2.5921 

+  109  35  59.67 

19.890 

•    «  AndromedsB 

4.0 

0  30  57.146 

3.1905 

+  33     6  29.27 

19.872 

a  CassiopefiB  {var,) 

2.5 

0  34  12.677 

3.3735 

+  55  55  42.24 

19.789 

/9  Ceti 

2.0 

0  38     1.078 

3.0143 

-  18  35  45.92 

19.802 

21  CassiopesB 

6.0 

0  38  19.363 

+  3.8568 

+  74  22  52.32 

+  19.753 

•    o  CassiopesB 

5.0 

0  88  32.427 

3.3190 

+  47  40  35.97 

19.755 

•    d  Piscium    . 

4.3 

0  42  55.382 

3.1073 

+     6  58  50.83 

19.650 

32»  Camelop.  (H.)  .      S.  P. 

4.7 

0  48  19.066 

0.3918 

+  95  59     1.64 

19.596 

•    Y  CassiopesB 

2.0 

0  50    0.703 

3.5786 

+  60     6  55.40 

19.564 

•    fi  AndromedsB 

4.0 

0  50  35.545 

+  3.3109 

+  37  53  49.88 

+  19.618 

•  43  Cephei  (H.)      . 

4.3 

0  53  40.963 

7.2289 

+  85  39  40.51 

19.505 

e  Piscium    . 

4.0 

0  57  10.930 

3.1090 

+     7  17  32.42 

19.455 

/9  AndromedsB 

2.3 

1     3  31.081 

3.3441 

+  35     1  54.55 

19.166 

•    K  TucansB    . 

5.0 

1  12    0.355 

2.0553 

-  69  27  56.33 

19.171 

•   /  Piscium    . 

5.0 

1  12    4.372 

+  3.0896 

+     3     1  46.70 

+  19.036 

a  UrssB  Minoris  {Polaris) 

2.0 

1  18     7.893 

23.1540 

+  88  42  59.50 

18.898 

^^Ceti 

3.0 

1   18  28.492 

2.9970 

-     8  45  22.82 

18.669 

3S  CassiopesB 

6.3 

1  22  58.550 

4.3771 

+  69  41  34.60 

18.678 

•    if  Octantis   .         .      S.  P. 

5.0 

1  23    6.885 

8.7381 

-  94  47     1.14 

18.750 

7}  Piscium    . 

3.7 

1  25  32.621 

+  3.2025 

+   14  46  24.13 

+  18.665 

•    u  AndromedsB 

4.0 

1  30  17.022 

3.5041 

+  40  51     0.41 

18.147 

•    X  Piscium    . 

5.7 

1  31  12.835 

3.1704 

+   11  34  24.83 

18.528 

a  Eridani  {Achemar)  . 

1.0 

1  33  34.463 

2.2324 

-  57  48     3.17 

18.358 

•     V  Piscium    . 

4.7 

1  35  39.293 

3.1178 

+     4  55  32.28 

18.331 

0  Piscium    . 

4.3 

1  39  31.933 

+  3.1622 

+     8  35  55.06 

+  18.218 

•    C  Ceti 

3.0 

1  45  58.884 

2.9618 

-   10  53    4.78 

17.825 

P  Arietis     . 

3.0 

1  48  30.485 

3.3035 

+  20  15  54.37 

17.729 

50  CassiopesB 

4.0 

1  53  57.831 

5.0104 

+  71  53     1.26 

17.648 

•    y  AndromedsB      . 

2.3 

1  57     5.188 

3.6602 

+  41  47  47.95 

17.444 

a  Arietis      . 

2.0 

2    0  54.976 

+  3.3709 

+  22  56  13.86 

+  17.175 

a  Draconis  .         .      S.  P. 

3.3 

2     1  23.106 

1.6237 

+  115    5  36.99 

17.300 

•    p  Trianguli 

3.0 

2    2  56.377 

3.5544 

+  34  27  42.64 

17.206 

e»Ceti 

4.3 

2    7     7.013 

4-  3.1740 

+     8  19  32.23 

17.032 

•    4  UrssB  Minoris    .      S.  P. 

5.0 

2    9  17.346 

—  0.3234 

+  101  55  51.04 

16.907 

•    r  Trianguli 

4.3 

2  10  42.956 

+  3.5508 

+  33  20    0.34 

+  16.847 

•  67  Ceti 

6.0 

2  11  26.780 

2.9893 

-     6  56    2.97 

16.734 

•    d  Hydri       . 

4.0 

2  19  46.561 

1.0546 

-  69     9  52.40 

16.451 

t  CassiopesB 

4.0 

2  19  55.288 

4.8616 

+  66  54    9.76 

16.435 

f^Ceti 

4.0 

2  22  15.455 

+  3.1837 

+     7  57  43.44 

+  16.297 

*  Apparent  right  ascensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOB  1889.0.    (January  0*.0-0*.5e2,  Washington.) 

Name  of  star. 

tt- 

Bight  Aieenaion. 

Annnal 
Yariaiion. 

Deelinatloii. 

Annual 
YailaiioB. 

6  Ursffi  Minoris    .      S.  P. 

4.7 

2  27  45.989 

—  0.1908 

+  103**48'38.'l4 

+  I6r0ll 

•    ^  Ceti 

4.0 

2  33  47.597 

+  3.0727 

-     0     9    3.35 

15.698 

•    At  Hydri       . 

6.0 

2  34     1.987 

—  1.4365 

-  79  35  35.92 

15.681 

•    e  Persei       . 

4.0 

2  36  37.200 

+  4.0695 

+  48  45  29.96 

15.460 

r  Ceti 

3.3 

2  37  32.923 

8.1032 

+     2  46    3.22 

15.341 

•    «r  Arietis 

5.7 

2  45  21.856 

+  3.3045 

4-   14  37  26.77 

+  15.010 

P  Ursae  Minoris   .      S.  P. 

2.0 

2  51     2,057 

—  0.2315 

-h  105  23  27.23 

14.719 

•  47  Cephei  (H.)      . 

6.0 

2  51  21.107 

+  7.7197 

+  78  58  43.46 

14.700 

•     e  Arietis      . 

4.3 

2  52  51.908 

3.4210 

+  20  53  45.30 

14.608 

a  Ceti 

2.3 

2  56  28.609 

3.1303 

+     3  39  13.54 

14.311 

•    /9  Persei  {Algol)  {var.) 

2.7 

3    0  56.812 

+  3.8835 

+  40  31  38.19 

+  14.123 

48  Cephei  (H.)      . 

6.3 

3     6  15.292 

7.4054 

+  77  19  32.25 

13.735 

C  Arietis 

4.7 

3    8  31.275 

3.4393 

+  20  37  57.04 

13.559 

a  Persei 

2.0 

3  16  24.003 

4.2573 

+  49  27  55.23 

13.096 

•    p  Octantis   .         .      S.  P. 

6.0 

3  17  47.895 

+  12.9719 

-  95  54  25.90 

12.992 

•     t  Hydri       . 

5.0 

3  18  44.268 

—   1.5993 

-  77  47  36.44 

+  13.025 

^  UrsBB  Minoris   .      S.  P. 

3.0 

3  20  54.544 

—  0.1340 

+  107  46  15.73 

12.811 

•    /Tauri 

4.0 

3  24  44.660 

+  3.3048 

+  12  33  20.64 

12.566 

e  Eridani    . 

3.0 

3  27  42.037 

2.8236 

-     9  50    3.39 

12.395 

d  Persei 

3.3 

3  35     1.401 

4.2498 

+  47  25  54.36 

11.813 

•    y  Camelopardalis  (H.). 

4.3 

3  38  38.882 

+  6.2377 

+  70  59  20.44 

+  11.549 

7i  Tauri 

3.0 

3  40  53.153 

3.5568 

+  23  45  40.29 

11.383 

C  Persei 

3.0 

3  47     9.294 

+  3.7601 

+  31  33  11.34 

10.952 

C  Ursse  Minoris  .      S.  P. 

4.3 

3  48    2.193 

—  2.2523 

+  101  51  51.85 

10.920 

•    r  Hydri       . 

3.3 

3  48  57.751 

—  0.9970 

-  74  34  44.22 

10.981 

•     e  Persei 

3.3 

3  50  24.282 

+  4.0098 

+  39  41   17.80 

+  10.725 

r  Eridani    . 

3.0 

3  52  51.072 

2.7985 

-   13  49  29.39 

10.448 

•   A»  Tauri       . 

4.7 

3  58    7.997 

3.5399 

+  21  46  39.74 

10.086 

•    c  Persei 

4.0 

4     0  36.234 

4.3369 

+  47^  24  54.79 

9.943 

Groombr.  2330  .      S.  P. 

6.3 

4     6     1.043 

0.1396 

+  111  53  50.36 

9.498 

•    0^  Eridani    . 

4.3 

4     6  26.824 

-f  2.0267 

-     7     7  39.64 

+  9.619 

r  Tauri 

4.0 

4  13  28.600 

+  3.4089 

+   15  21  32.12 

8.961 

•    7)  Urs»  Minoris   .      S.  P. 

5.0 

4  20  45.290 

—  1.8169 

+  103  59  20.87 

8.161 

e  Tauri 

3.7 

4  22     8.091 

-f  3.4974 

+   18  56     0.55 

8.261 

7)  Draconis  .         .      S.  P. 

2.7 

4  22  29.449 

-f-  0.8063 

+  118  14    4.10 

8.222 

•    d  MensflB      . 

6.0 

4  25  30  152 

—  4.2251 

-  80  28  25.28 

+  8.041 

•   OT  Persei 

6.0 

4  25  36.338 

+  4.2100 

+  42  49  32.80 

8.008 

A  Draconis  .         .      S.  P. 

5.0 

4  28  12.310 

—  0.1.351 

+  110  59  30.87 

7.798 

tz  Tauri  (Aldeharan)    . 

1.0 

4  29  33.076 

+  3.4374 

+   16  17     7.50 

7.518 

•    T  Tauri 

4.3 

4  35  34.962 

3.5953 

+  22  44  35.27 

7.189 

a  Camelopardalis 

4.7 

4  43     0.891 

+  5.9247 

+  66     9  10.05 

+  6.609 

•     i  Tauri 

5.3 

4  44  52.840 

3.5053 

+   18  39     0.33 

6.410 

t  Aurigae     . 

3.0 

4  49  45.915 

3.9006 

+  32  59  22.21 

6.028 

•    C  Aurig®     . 

4.0 

4  54  43.158 

-f-  4.1850 

+  40  54  46.42 

5.628 

c  UrsBB  Minoris   .      S.  P. 

4.3 

4  57  21.942 

—  6.3329 

+  97  46  52.45 

5.415 

11  Orionis 

5.0 

4  58  13.554 

+  3.4244 

+    15  14  55.39 

+  5.301 

•    /9  Eridani    . 

3.0 

5    2  23.566 

2.9485 

-     5  13  49.99 

4.930 

a  AurigEB  {Capella) 

1.0 

5     8  29.365 

4.4246 

+  45  53    2.66 

4.035 

fi  Orionis  (Rigel) 

1.0 

5     9  12.197 

2.8813 

-     8  19  49.92 

4.402 

•    T  Orionis     . 

4.0 

5  12  12.944 

+  2.9125 

-     6  57  54.58 

+  4.140 

'Apparent  right  aaoenaloDa  of  atara  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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■ 

MEAN  PLACES  FOE  1889.0.    (January  0^.0-0^.562,  Washington.) 

Name  of  Star. 

Maeni. 
tade. 

Bight  Ascension. 

Annual 
Variation. 

Beclination. 

Annual 
Variation. 

/9  Tauri       . 

2.0 

h      m       9 

5  19  16.506 

s 
+   3.7892 

4-  28""  30  46.12 

4-  3!364 

Groombridge  966 

.        6.3 

5  24  53.555 

8.0003 

4-  74  58     6.64 

3.079 

•    X  AurigSB    . 

5.0 

5  25  30.286 

3.9049 

4-  32     6  33.67 

3.027 

^  Orion  is  (yar^  . 

2.5 

5  26  20.146 

3.0634 

-     0  22  55.25 

2.930 

•        Groombridge  944 

6.3 

5  26  29.694 

18.6490 

4-  85    8  19.62 

2.934 

a  Leporis    . 

3.0 

5  27  50.073 

+  2.6447 

-    17  54     8.42 

4-  2.805 

c  Orionis     . 

2.0 

5  30  34.851 

3.0423 

-     1   16  24.56 

2.568 

a  Oolumb© 

2.0 

5  35  37.839 

+  2.1728 

-  34     8     1.74 

2.083 

ia  Draconis  . 

S 

P.    5.0 

5  37  36.156 

—  0.3539 

4-111   11  27.07 

1.633 

•     «  Orionis    . 

2.7 

5  42  29.495 

+  2.8448 

-     9  42  35.00 

1.534 

♦     V  AurigfB    . 

4.0 

5  43  47.776 

-h  4.1540 

4-  39     6  54.00 

4-   1.453 

if^  Draconis  . 

S. 

P.    4.3 

5  43  54.757 

—   1.0792 

4107  47  49.12 

1.679 

•    b  Doradus  . 

4.3 

5  44  34.650 

+  0.1047 

-  65  46  37.53 

1.328 

a  Orionis  (t?ar.)  . 

1.2 

5  49     9.738 

3.2470 

4-     7  23     8.18 

^.955 

•    /9  AurigsB    . 

2.0 

5  51  23.209 

4.4017 

+  44  56     6.22 

0.743 

•    6  AurigcB    . 

3.0 

5  52     9.J63 

+  4.0920 

4-  37  12  14.05 

4-  0.598 

w  Orionis     . 

4.7 

6     1  14.116 

3.4274 

4-    14  46  51.29 

—  0.138 

22  Camelopardalis  (H.) 

4.7 

6    6  36.586 

-f-  6.6174 

4-  69  21  26.28 

0.679 

^  UrscB  Minoris   . 

S. 

P.    4.3 

6    8     7.106 

—  19.4640 

4-  93  23  18.99 

0.762 

•    y^  Geminorum 

3.3 

6    8  10.676 

4-  3.6227 

4-  22  32  17.46 

0.732 

p.  Geminorum 

3.0 

6  16  14.743 

-f  3.6315 

4-  22  34  10.85 

—   1.542 

•    4>^  Auriga)    . 

5.3 

6  16  20.990 

4.6267 

+  49  20  36.53 

1.440 

a  ArgCls  (Canopus) 

1.0 

6  21  29.356 

1.3304 

-  52  38     6.81 

1.869 

•     V  Geminorum 

4.7 

6  22  22.327 

-f  3.5631 

4-  20  16  5a.60 

1.976 

•    X  Draconis      .     . 

S. 

P.    4.0 

6  23     3.415 

—   1.0795 

4-107  18  56.17 

l.6:)8 

y  Geminorum 

2.3 

6  31  17.974 

+  3.4674 

4"   16  29  35.69 

—  2.778 

•     e  Geminorum 

3.3 

6  37     6.152 

3.6934 

4-  25  14  24.80 

3.246 

•    ^Aurigae    . 

5.7 

6  38  44.248 

4.3290 

4-  43  41  12.95 

•      3.226 

t    a  Canis  Majoris  ( Siriu, 

9)       1.0 

6  40  15.415 

2.6436 

-   16  33  52.01 

4.711 

•    0  Geminorum 

3.3 

6  45  28.411 

3.9606 

4-  34     5  39.53 

«>.zl04 

51  Cephei  (H.)      . 

5.3 

6  48  15.529 

4-29.9160 

4-  87  13     8.58 

—  4.283 

•     C  Mensae 

5.8 

6  49  16.462 

—  4.9014 

-  80  41  45.21 

4.197 

50  Draconis 

s. 

P.    6.0 

6  49  56.965 

—   1.9077 

+  104  41  50.31 

4.411 

s  Canis  Majoris  . 

1.7 

6  54  15.831 

4-  2.3577 

-  28  49  17.84 

4.716 

•    C  Geminorum  (var. 

) 

4.0 

6  57  31.560 

3.5627 

4-  20  43  56.20 

4.999 

d  Canis  Majoris  . 

2,0 

7     3  52.677 

4-  2.4385 

-  26  13     2.58 

—  5.507 

•  63  Aurigffi    . 

5.0 

7     4     1.227 

4.1367 

+  39  30     3.13 

5.510 

•  26  Camelopardalis 

4.7 

7     7  41.692 

4-12.9613 

4-  82  37  22.25 

5.869 

•    /^Volantis  {var,) 

4.7 

7     9  41.081 

—  0.4935 

-  70  19    7.87 

6.005 

d  Draconis  . 

s. 

P.    3.0 

7  12  31.710 

4-  0.0296 

4-112  32     1.39 

6.3?6 

9  Geminorum 

3.3 

7  13  29.632 

4-  3.5879 

-f  22  11     9.36 

—  0.337 

T  Draconis  . 

s. 

P.    4.7 

7  17  41.138 

—   1.1167 

4-106  51     2.92 

6.776 

Piazzi  vii.  67     . 

6.0 

7  19  19.690 

4-  6.2990 

+  68  41  28.18 

6.840 

•    p  Canis  Minoris  . 

3.0 

7  21     7.895 

3.2597 

4-     8  30  44.06 

6.989 

a*  Geminorum  ( Castor 

)        1.7 

7  27  31.094 

3.8385 

4-  32    7  52.70 

7.550 

f    a  Canis  Min.  (Procyon 

)       1.0 

7  33  29.478 

4-  3.1434 

-f     5  30  31.75 

—  8.992 

X  UrsfiB  Minoris    . 

s. 

P.    6.3 

7  34  39.553 

—  64.7655 

4-  91     2     7.46 

8.059 

fi  Geminorum  (Polhix 

)        1.3 

7  38  31.418 

4-  3.6793 

4-  28  17  36.87 

8.414 

•  26  Lyncis     . 

6.0 

7  46  37.710 

4.3883 

4-  47  51     4.98 

9.018 

^  Geminorum 



5.0 

7  46  42.244 

4-  3.6800 

4-  -27     3     8.82 

—  9.027 

*  Apparent  right  asoensions  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 

t Periodic  corrections  given  in  the  Appendix  are  still  to  he  applied  to  the  positions  of  Slrios  and  Procyon. 
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MEAN  PLACES  FOR  1889.0.    (January  0*.0-0*.562,  Washington.) 

Kame  of  Star. 

Mami- 
tude. 

Right  Aficentlon. 

Annual 
Variation. 

DeeUnation. 

Annaal 
Yariatkni. 

•        Groombridge  1374     . 

5.7 

h     m       8 

7  46  53.710 

+  7.8867 

+  74"^  12  46.80 

—  9'.'058 

e  Draconis .         .      S.  P. 

3.7 

7  48  32.634 

—  0.1790 

+  110    0  53.16 

9.174 

•    <M^Cancri 

6.0 

7  54  12.912 

+  3.6373 

+  25  41  46.11 

9.576 

.3  UrssB  Majoris  (H.)    . 

5.7 

8     1  45.783 

•          6.0495 

+  68  47  58.73 

10.157 

15  ArgUB{p) 

3.0 

8    2  49.015 

8.5545 

-  23  59     5.12 

10.193 

•    C^Cancri      . 

4.7 

8     5  50.751 

+  3.4465 

+   17  58  52.73 

—  10.601 

•    fi  Cancri      . 

3.7 

8  10  29.722 

+  3.8589 

+     9  31  36.92 

10.855 

K  Cephei  (pr.)     .      S.  P. 

4.3 

8  12  36.881 

—  1.9885 

+  102  37  23.40 

10.995 

•  30  Monocerotis 

3.7 

8  20    6.822 

+  3.0001 

-     3  32  41.23 

11.505 

•    0  ChamsBleontis  . 

4.7 

8  23  57.328 

—   1.7097 

-  77    7  33.73 

11.761 

7)  Cancri 

5.7 

8  26  17.416 

+  3.4784 

+  20*49     3.47 

—  18.008 

Groombr.  3841  .      S.  P. 

6.3 

8  30  28.881 

—  0.8196 

+  107  50  39.88 

12.881 

•    <r  HydrsB     . 

5.0 

8  32  57.441 

+  3.1469 

+     3  43  50.03 

18.438 

•    y  Cancri 

4.3 

8  36  51.750 

3.4805 

+  21  52     1.40 

18.783 

e  HydrsB     . 

3.3 

8  40  53.887 

3.I8I8 

+     6  49  31.88 

13.003 

•    <j*  Cancri  (mean)  . 

5.7 

8  47  28.307 

+  3.6736 

+  30  59  57.10 

—  13.405 

t    UrssB  Majoris    . 

3.0 

8  51  36.333 

+  4.1335 

+  48  28  36.65 

13.903 

12  Year  Cat.  1879    S.  P. 

6.0 

8  52  36.200 

—  8.5477 

+  99  51  51.84 

13.684 

tf*  Ursae  Majoris    . 

5.0 

9     0  37.158 

+  5.3554 

+  67  35    4.04 

14.873 

li  Cancri 

5.0 

9     1  44.134 

3.8569 

+   11     6  52:17 

14.890 

•    0  HydrsB     . 

4.0 

9    8  35.383 

+  3.1868 

+     2  46  55.41 

—  15.016 

•    fi  Argtls 

1.5 

9  11  58.734 

0.6778 

-  69  15  36.03 

14.805 

t  ArgOs      . 

2.0 

9  14    6.973 

1.6018 

-  58  48  33.59 

14.997 

•    a  Lyncis      . 

3.3 

9  14  17.479 

3.6693 

+  34  51  40.48 

15.085 

a  Cephei      .         .      S.  P. 

2.7 

9  15  55.820 

1.4366 

+  117  53    4.72 

15.178 

1   Draconis  (H.)  . 

4.3 

9  21  12.768 

+  9.0027 

+  81  48  57.38 

—  15.448 

a  Hydrse     . 

2.0 

9  22    7.976 

8.9491 

-     8  10  40.35 

15.450 

d  Urs8B  Majoris    . 

4.7 

9  24  39.323 

5.4016 

+  70  19    2.88 

15.560 

0  Ursse  Majoris    . 

3.0 

9  25  25.756 

4.0414 

+  5?  10  57  55 

16.817 

P  Cephei  {pr.)     .      S.  P. 

3.0 

9  27  13.511 

0.7948 

+  109  55  35.68 

15.756 

•  10  Leon  is  Minoris 

4.7 

9  27  25.377 

+  3.6943 

+  36  53  23.82 

—  15.781 

•    0  Leonis 

3.7 

9  35  13.576 

+  3.8070 

+   10  23  48.81 

16.818 

•    C  Chamseleontis  . 

5.0 

9  37    7.937 

—  1.5611 

-  80  26  32.69 

16.887 

e  Leonis      . 

3.0 

9  39  33.017 

+  3.4158 

+  24  17     5.73 

16.485 

n  Cephei     .         .      S.  P. 

5.0 

9  40  17.731 

0.9014 

+  109  11  58.49 

16.5.38 

fi  Leonis     . 

4.0 

9  46  27.018 

+  3.4888 

+  26  31  45.73 

—  16.796 

*  19  Leonis  Minoris 

5.3 

9  50  53.108 

3.6955 

+  41  35     1.81 

16.961 

79  Draconis  .         .      S.  P. 

6.3 

9  51  28.907 

0.7894 

4-106  49  21.96 

17.013 

•    TT  Leonis 

5.0 

9  54  20.854 

3.1744 

+     8  34  35.09 

17.139 

a  Leonis  (Regulus) 

1.3 

10    2  27.628 

3.8007 

+   12  30  33.84 

17.474 

38  Urs8B  Majoris    . 

6.0 

10    9  58.026 

+  4.4813 

+  65  39  41.53 

—  17.818 

•    X  Ursw  Majoris   . 

3.3 

10  10  24.042 

3.6398 

+  43  28    5.03 

17.873 

Y^  Leonis      .         .      '  . 

2.0 

10  13  51.155 

3.3149 

+  20  24    9.85 

18.086 

•    fi  HydrfiB     . 

4.0 

10  20  43.370 

8.9006 

-  16  16  12.69 

18.310 

•    p  Leonis  Minoris 

4.3 

10  21  27.833 

3.4868 

+  37  16  32.70 

18.314 

•    a  AntliflB 

4.0 

10  22    4.338 

+  8.7391 

-  30  30  11.59 

—  18.817 

9  Draconis  (H.)  . 

4.7 

10  25  39.003 

5.8641 

+  76  17     3.51 

18.393 

p  Leonis     . 

4.0 

10  26  58.020 

3.1648 

+     9  52  38.99 

18.438 

886  Cephei  (B.)      .      S.  P. 

5.3 

10  30  19.459 

1.0776 

+  104  20  44.17 

18.589 

•    fi  Octa)Uis   .         .      S.  P. 

4.7 

10  34  40.000 

+  6.4875 

-  98    2  13.99 

—  18.681 

*  Apparent  right  asoenaiona  of  stars  marked  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLACES  FOR  ] 

1889.0.    (January 

0«.0-0«.562,  Washington.) 

Kjune  of  Star. 

Magni. 
tude. 

Right  Asoenaion. 

Annual 
Yariation. 

Declination. 

Variation. 

•  41  Leonis  Minoris . 

5.7 

h     m       8 

10  37  22.812 

+ 

8 

3.8709 

+  23'' 46     9.43 

— 18"738 

ri  Argtls  (yar,)     . 

1-6 

10  40  45.276 

8.3134 

-  59     6     3.83 

18.870 

I  Leonis      . 

5.3 

10  43  25.386 

3.1586 

+   11     7  56.40 

18.978 

•  d'^  Chamffileontis  . 

5.0 

10  44  44.251 

0.6.381 

-  79  57  18.03 

18.988 

i  Ccphei     .         .      S.  P. 

3,3 

10  45  43.679 

8.1817 

+  114  23     0.23 

18.877 

•  46  Leonis  Minoris 

4.0 

10  47     6.190 

+ 

3.3697 

+  34  48  47.78 

—  19.895 

•        Groombridge  1706     . 

6.0 

10  51     3.374 

4.9718 

-f  78  21  52.64 

19.181 

a  Ursse  Majoris    . 

2.0 

10  56  52.393 

+ 

3.7478 

+  62  21     0.35 

19.363 

*    -q  Octantis   . 

6.0 

11     0     5.148 

0.8189 

-  83  59  48.43 

19.378 

•  j7^  Leonis     . 

6.0 

11     1  14.507 

+ 

3.0681 

+     2  33  27.94 

19.487 

•   tp  Urs8B  Majoris    . 

3.3 

11     3  25.277 

+ 

3.3936 

+  45     6     1.12 

—  19.504 

d  Leonis     . 

2.3 

11     8  12.303 

3.1983 

+  21     7  54.10 

19.686 

•    V  Ursae  Majoris    . 

3.3 

11  12  29.096 

3.8578 

+  33  41  59.66 

19.569 

d  Crateris    . 

3.3 

11   13  47.498 

8.9964 

-   14  10  41.14 

19.464 

0  Cephei     .         .      S.  P. 

5.3 

11   14     4.222 

8.4438 

+  112  29  44.44 

19.669 

T  Leouis 

5.0 

11  22  13.728 

+ 

3.0861 

+     3  28    2.77 

—  19.808 

k  Draconis  . 

3.3 

11  24  48.376 

3.6819 

+  69  56  36.98 

19.838 

•    e  HydrcB     . 

4.0 

11  27  32.540 

8.9488 

-  31   14  37.06 

19.885 

0  Leonis      . 

5.0 

11  31   15.931 

3.0713 

-     0  12  39.73 

19.861 

Y  Cephei     .         .      S.  P. 

3.3 

11  34  47.549 

8.4151 

+  102  59  14.10 

80.075 

•    X  UrsflB  Majoris    . 

3.7 

11  40  11.286 

+ 

3.1906 

+  48  23  41.22 

—  19.961 

^  Leonis 

2.0 

11  43  23.867 

3.0640 

+    15  11  32.97 

80.119 

Y  Ursse  Majoris    . 

2.3 

11  47  59.482 

3.1880 

+  54  18  42.48 

80.087 

Groombr.  4163  .      S.  P. 

7.0 

11  49  26.345 

8.8647 

+  106  12  26.66 

80.083 

•   TT  Virginis    . 

4.3 

11  55  11.076 

3.0751 

+     7  13  59.71 

80.088 

0  Virginis    . 

4.0 

11  59  33.282 

+ 

3.0576 

+     9  20  58.15 

-80.015 

•    e  Corvi 

3.0 

12    4  24.951 

3.0889 

-  22     0     8.51 

80.050 

4  Draconis  (H.)  . 

4.7 

12     6  59.905 

8.8865 

+  78  13  59.00 

80.088 

Y  Corvi 

2.0 

12  10    5.887 

3.0795 

-   16  55  32.18 

80.018 

•    2  Canum  Venaticorum 

5.3 

12  10  33.803 

3.0888 

+  41   16  41.52 

80.067 

/9  ChamsBleontis  . 

5.0 

12  11  50.874 

+ 

3.3994 

-  78  41  44.09 

—80.003 

-q  Virginis   . 

3.3 

12  14  13.631 

3.0686 

-     0     2  59.87 

80.048 

•    6  UrssB  Minoris   . 

6.0 

12  14  20.274 

0.1510 

+  88  18  55.37 

19.941 

a}  Crucis 

1.0 

12  20  25.728 

3.8949 

-  62  29     1.67 

80.014 

•    ^  Corvi 

2.3 

12  24    7.388 

3.1085 

-   15  53  49.92 

80.085 

•   P  Canum  Venaticorum 

4.3 

12  28  28.256 

+ 

8.8596 

+  41  57  38.31 

—  19.618 

P  Corvi 

2.3 

12  28  33.406 

3.1416 

-  22  46  58.30 

19.963 

K  Draconis  . 

3.3 

12  28  44.633 

8.5981 

+  70  24    0.33 

19.890 

•    Y  Virginis  {jnean) 

2.7 

12  36     2.173 

3.0383 

-     0  50  26.57 

19.815 

81  Cassiopeae               S.  P. 

6.0 

12  38  19.363 

3.8568 

+  105  37     7.68 

19.753 

•  31  ComsB  Berenices 

5.0 

12  46  17.594 

+ 

8.9308 

+  28     8  40.94 

—  19.068 

38»  Camelopardalis  (H.) . 

4.7 

12  48  19.066 

0.3918 

+  84    0  58.36 

19.596 

•    Y  Cassiopeae               S.  P. 

2.0 

12  50     0.701 

3.578G 

+  119  53     4.60 

19.564 

a  Canum  Venaticorum 

2.7 

12  50  50.145 

8.8156 

+  38  55     4.44 

19.513 

•  43  Cephei  (H.)      .      S.  P. 

4.3 

12  53  40.961 

7.8889 

+  94  20  19.49 

19.505 

*    d  Muscae 

4.0 

12  54  38.991 

+ 

4.1836 

-  70  56  58.65 

—  19.476 

•    e  Virginis   . 

2.7 

12  56  39.115 

8.9880 

+   11  33  21.03 

19.418 

$  Virginis   . 

4.3 

13     4  12.148 

3.1011 

-     4  56  46.60 

19.313 

•  80  Canum  Venaticorum 

4.7 

13  12  33.902 

8.6968 

+  41     9  25.53 

19.036 

a  Urs.Min.(Po/arM)S.P. 

2.0 

13  18     7.893 

+93.1540 

+  91   17     0.50 

—  18.898 

**  Apparent  right  ascenaions  of  stars  marked  with  an  asterisk  '^re  given  after  those  of  standard  stars. 
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11=                                                pjxEP  ^^ 

1        A^—- -^^'TSy*:!!^!!!!^ 

iSB'^- 

^^2-:=-:===^^^^^^^^ 

II 

n»rf  0^.0-0^.562,  Washington.) 

f     Annual 
YariAtion. 

Deolination. 

Axmnal 
Vari»tion. 

/         ^  *^nSr        .        •   /Is/j3  29    2.228 

/          "^     tS^^      •       ;/ 10/^3  29  50.386 

/    -^        ^  0.^'^'"^     ■           \  6.0  1  13  35  47.174 

+  3.1536 

-   lO""  34  54.46 

— laboi 

4.3771 

+  110  18  25.40 

18.678 

8.7381 

-  85  12  58.86 

18.750 

3.0531 

-     0     1  41.40 

18.519 

2.6824 

+  37  45     4.34 

18.540 

+  3.1432 

—     8    8  33.42 

—  18.291 

/    ^     _      r>,^*'»J**™    •                 3.0 
1   ^      ^    i^"'«.«          *      «'P     4.0 

13  43  10.040 

2.3713 

+  49  52    2.53 

18.080 

13  49  23.961 

2.8568 

+   18  57  15.81 

18.172 

13  53  57.831 

5.0104 

+  108     6  58.74 

17.648 

■ 

.    1  6.0 

13  54  32.161 

5.6734 

-  76  15  35.90 

17.594 

1.0 

13  55  59.474 

+  4.1773 

-  59  50  13.72 

—  17.592 

3.7 

14    0     3.008 

3.4007 

-  26    8  48.01 

17.366 

3.3 

14     1  23.106 

1.6237 

+  64  54  23.01 

17.300 

5.0 

14     5  20.235 

2.7387 

+  25  37    3.70 

17.202 

.  4.3 
5.0 

14    6  58.494 
14    9  12.367 

3.1937 
+  8.97^ 

-  9  45  24.50 

-  83     9  29.08 

16.930 
—  16.958 

l\*    "^        ^rf::?^:^  Minoria   . 

5.0 

14    9  17.346 

—  0.3234 

+  78    4    8.96 

16.907 

»)      '- 

1.0 

14  10  35.919 

H-  2.7350 

+   19  45  37.98 

18.885 

V  '  ^^*'''  •    ■ 

\\:    ^Hydn       .         . 
\\  •  33  Boons       . 
1        -  Bootis 

4.0 

14  12    9.826 

2.2828 

+  46  35  53.49 

16.661 

S. 

P. 

4.7 
4.0 

14  13    6.230 
14  19  55.288 

3.2379 
+  4.8616 

-   12  51  35.39 
+  113    5  50.24 

16.731 
—  16.435 

4.0 

14  21  25.140 

2.0442 

+  52  21  50.27 

16.763 

3.7 

14  27    2.837 

+  2.5877 

+  30  51  31.94 

15.962 

4.7 

14  27  45.989 

—  0.1908 

+  76  11  21.86 

16.011 

1.0 

14  32    4.999 

+  4.0457 

-  60  22  47.24 

I5..378 

4.7 

14  34     6.464 

+  7.1920 

-  78  34  21.58 

—  15.658 

S.' 

P. 

6.0 

14  34     1.967 

—  1.4365 

-100  24  24.08 

15.681 

5.3 

14  34  42.374 

4-  2.2343 

+  44  53     1.14 

15.712 

2.3 

14  40    8.421 

2.6214 

+  27  32  32.78 

15.344 

a?  Librae 

2.3 

14  44  44.253 

+  3.3094 

-   15  34  48.37 

16.171 

p  Ursffi  MiDoris    . 

2.0 

14  51     2.057 

—  0.2315 

+  74  36  32.77 

—  14.719 

•  47  Cephei  (H.)      . 

S.' 

P. 

6.0 

14  51  21.107 

+  7.7197 

+  101     1  16.54 

14.700 

•    ;'  Scorpii     . 

3.3 

14  57  34.490 

3.5020 

-  24  50  42.33 

14.359 

p  Bootis 

3.0 

14  57  45.917 

2.2601 

+  40  49  42.96 

14.363 

48  Cephei  (H.)      . 

S.' 

P. 

6.3 

15     6  15.292 

7.4054 

+  102  40  27.75 

13.735 

•    t  Bootis 

3.0 

15  11     1.705 

+  2.4208 

+  33  43  45.81 

—  13.586 

/9  Librse 

2.0 

15  11    2.032 

3.2217 

-     8  58  22.50 

13.511 

•   p  Octantis  . 

6.0 

15  17  47.895 

12.9719 

-  84     5  34.10 

12.992 

/»'  Bootis 

4.0 

15  20  17.851 

+  2.2668 

+  37  46    0.53 

12.781 

Y*  UrssB  Minoris   . 

3.0 

15  20  54.544 

—  0.1340 

+  72  13  44.27 

12.811 

•   /9  Coronse  Boreali 

B 

4.0 

15  23  15.181 

-f-  X\475l 

+  29  29  18.73 

—  12.597 

a  Coronse  Boreali 

8 

2.0 

15  29  59.316 

2.5393 

+  27     5  18.95 

19.306 

•    r  Camelop.  (H.)  . 

s. 

P. 

4.3 

15  38  38.882 

6.2377 

+ 109    0  39.56 

11.549 

o  Serpentis. 

2.3 

15  38  48.034 

2.9515 

+     6  46  30.77 

11.554 

c  Serpentis. 

3.3 

15  45  16.982 

+  2.9871 

+     4  48  44.54 

11.052 

'  UrsiB  Minoris    . 

4.3 

15  48    2.193 

—  2.2523 

+  78     8     8.15 

—  10.920 

<  Coronee  Boreali 

B 

4.0 

15  52  59.592 

+  2.4832 

+  27  11  58.85 

10.614 

a  Scorpii     . 

2.3 

15  53  46.225 

3.5386 

-  22  18  18.51 

10.531 

^'  Scorpii     . 

2.0 

15  58  58.991 

3.4807 

-   19  30     3.78 

10.142 

•    a'  Apodis     . 

5.3 

16     3  46.960 

4-  8.7729 

-  78  24  50.91 

—  9.739 

*  Apparent  right  aaoensiona  of  Btara  marked  with  an  asteriak  are  giv«n  after  those  of  Btandard  stacs. 
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MEAN  PTiAOBS  FOR 

1889.0.    (January  ( 

[y*.0-.0*.562,  Washington.) 

Name  of  star. 

«■ 

atghtAMeniioD. 

Annnal 
VariaUoB. 

Axmnol 
YarUtloB. 

•   ip  Herculis  . 

4.0 

h      m       8 

16    5  16.152 

+ 

B 

1.8813 

+  45  13  34.33 

—  9!583 

Groombridge  23Q0     . 

6.3 

16    6     1.043 

0.1396 

+  68    6    9.64 

9.498 

d  Ophiuchi  . 

3.0 

16    8  31.723 

3.1396 

-     3  24  28.62 

9.517 

•    c  CoronsB  Borealis  (^ean) 

5.7 

16  10  31.247 

8.8447 

+  34    8  25.41 

9.859 

T  Herculis  . 

3.3 

16  16  24.287 

1.8010 

+  46  34  40.25 

8.737 

•    X  Apodis     . 

4.3 

16  16  27.151 

+ 

9.0685 

-  78  38  46.41 

—  8.755 

•    yi  UrsBB  Minoris  . 

5.0 

16  20  45.290 

1.8169 

+  76    0  39.13 

8.161 

yi  Draconis  . 

2.7 

16  22  29.449 

+ 

0.8063 

+  61  45  55.90 

8.888 

a  Scorpii  {AniavM)      . 

1.3 

16  22  36.096 

3.6701 

-  26  11     5.92 

8.305 

^  Herculis  . 

2.3 

16  25  26.898 

+ 

8.5775 

-f  21  43  55.05 

8.059 

A  Draconis  . 

5.0 

16  28  12.310 

__ 

0.1351 

+  69    0  29.13 

—  7.798 

C  Ophiuchi  . 

2.7 

16  31     2.804 

+ 

3.8991 

-   10  20  29.95 

7.568 

a  Trianguli  Australia  . 

2.0 

16  36  55.072 

6.3033 

-  68  49  20.51 

7.161 

11  Herculis  . 

3.3 

16  39    5.410 

8.05.38 

+  39     8     1.29 

7.084 

a  Camelopardalis       S.  P. 

4.7 

16  43    0.891 

6.9847 

+  113  50  49.95 

6.609 

K  Ophiuchi. 

3.3 

16  52  24.867 

+ 

8.8374 

+     9  32  53.39 

—  5.834 

e  UrssB  Minoris   . 

4.3 

16  57  21.942 

6.3389 

+  82  13    7.55 

5.415 

d  Herculis  . 

5.0 

16  57  30.473 

+ 

8.8113 

+  33  43  45.87 

6.399 

•    iy  Ophiuchi. 

2.7 

17    4    0.708 

3.4363 

-  15  35  12.39 

4.741 

aS  Herculis  (var^ 

3.5 

17    9  36.171 

8.7335 

+   14  31     2.49 

4.348 

•   IT  Herculis  . 

3.0 

17  11   10.884 

+ 

8.0891 

+  36  56    4.52 

—  4.831 

•    e  Ophiuchi. 

3.3 

17  15  11.541 

3.6791 

-  24  53  17.04 

3.946 

h  Ophiuchi  {var^ 

5.0 

17  19  35.482 

3.6590 

-  24    4  20.64 

3.649 

•    (J  Arffi 

4.0 

17  21     4.898 

5.4014 

-  60  35  24.86 

3.530 

Groombr.966    .      S.  P. 

6.3 

17  24  53.555 

8.0003 

+  105     1  53.36 

3.079 

•       Groombr.944    .      S.  P. 

6.3 

17  26  29.694 

+  18.6490 

+  94  51  40.38 

—  8.934 

/9  Draconis  . 

2.7 

17  27  55.517 

1.3534 

+  52  23     1.21 

8.798 

a  Ophiuchi . 

2.0 

17  29  46.916 

8.7889 

+   12  38  28.82 

8.873 

•    c  Herculis  . 

3.3 

17  36  20.003 

+ 

1.6966 

+  46    3  56  26 

8.068 

oi  Draconis  . 

5.0 

17  37  36.156 

0.3539 

+  68  48  32.93 

1.633 

PL  Herculis  . 

3.3 

17  42    6.892 

+ 

8.3464 

+  27  47     9.32 

—  8,384 

^^  Draconis  . 

4.3 

17  43  54.757 

1.0798 

+  72  12  10.88 

1.679 

•   d  Herculis  . 

4.0 

17  52  26.754 

+ 

8.0551 

+  37  15  56.10 

0.643 

y  Draconis  . 

2.3 

17  54     1.722 

1.3915 

+  51  30     7.51 

0.558 

7^  Sagittarii . 

3.3 

17  58  40.635 

3.8515 

-  30  25  28.76 

-  0.334 

•    0  Herculis  . 

4.0 

18     3  12.767 

+ 

8.3394 

+  28  44  51.31 

+  0.884 

28  Camelop.  (H.)  .      S.  P. 

4.7 

18    6  36.586 

6.6174 

+  110  38  33.72 

0.697 

lis  Sagittarii . 

4.0 

18    7    7.511 

+ 

3.5866 

-  21     5  13.56 

0.611 

H  Urs®  Minoris    . 

4.3 

18    8    7.106 

19.4640 

+  86  36  41.01 

0.768 

iy  Serpentis. 

3.0 

18  15  33.973 

+ 

3.1083 

-     2  55  36.34 

0.686 

•    I  Sagittarii. 

3.0 

18  21     7.216 

+ 

3.7087 

-  25  28  56.40 

+   1.635 

•   X  Draconis  . 

4.0 

18  23     3.415 

1.0795 

+  72  41     3.83 

1.638 

1  Aquil©     .         . 

4.3 

18  29  10.007 

+ 

3.8645 

-     8  19  16.06 

8.815 

•    C  Pavonis    . 

4.0 

18  30     3.649 

7.0894 

-  71  31   15.88 

8.488 

a  LyrfiB  (  Yega  )  . 

1.0 

18  33  10.834 

8.0313 

+  38  40  50.19 

3.166 

<f  Octantis   . 

6.0 

18  40  37.010 

4-106.8370 

-  89  16    4.74 

+  3.516 

/9  LyrDB  (vcar,) 

4.0 

18  45  58.923 

8.8148 

+  33  14    2.61 

3.979 

51  Cephei  (H.)      .      S.  P. 
ff  Sagittarii . 

5.3 

18  48  15.529 

29.9160 

+  92  46  51.42 

4.883 

2.3 

18  48  22.948 

+ 

3.7817 

-  26  26     1.80 

4.185 

50  Draconis  . 

6.0 

18  49  56.965 

— 

1.9077 

+  75  18     9.69 

+  4.411 

*  ApiMirent  right  oacenalonB  of  Btara  marked  with  an  asterisk  are  giren  after  those  of  standard  stars. 
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MBAI^  PLAGES  FOR 

1889.0.    (January  i 

}*.0-0*.5e2,  Washington.) 

Nnmeof  star. 

Kagni- 
tnde. 

Right  Asoeiuion. 

Annnal 
Variation. 

Deolination. 

AxmnaJ 
TariaUon. 

•    r  Lyrae 

3.3 

h     m       8 

18  54  47.500 

+ 

8.2442 

+  32**  32'  15.70 

4-  4!760 

C  AquilsB     . 

3.0 

19     0  18.508 

2.7569 

+   13  41  56.21 

5.II3 

♦     «  LyrsB 

5.0 

19     3  20.484 

2.1411 

+  35  55  35.49 

5.481 

♦  85  Camelopardalis       S.  P. 

4.7 

19    7  41.692 

12.9613 

+  97  22  37.67 

5.869 

d  Sagittarii. 

5.0 

19  11     8.414 

3.5123 

-   19     8  59.07 

6.107 

b  Draconis  . 

3.0 

19  12  31.710 

+ 

0.0296 

4-  67  27  58.61 

4-  6.326 

•    0  Lyrae 

4.3 

19  12  30.870 

+ 

2.0790 

4-  37  56  10.47 

6.241 

T  Draconis  . 

4.7 

19  17  41.138 

1.II67 

4-  73     8  57.08 

6.776 

Piazzi  vii.  67     .      S.  P. 

6.0 

19  19  19.690 

+ 

6.2990 

4-111  18  31.82 

6.840 

d  AquilsB     . 

3.3 

19  19  54.103 

3.0253 

4-     2  53  38.37 

6.927 

•   /9  Cygfii 

3.0 

19  26  14.704 

+ 

2.4194 

4-  27  43  36.83 

4-  7.361 

K  Aquilse     . 

5.0 

19  30  55.175 

+ 

3.2289 

-     7  16  25.01 

7.749 

A  Ursee  Minor  is    . 

6.3 

19  34  39.553 

64.7655 

4-  88  57  52.54 

8,059 

•    i9  SagittfiB     . 

4.3 

19  36     3.820 

+ 

2.6955 

4-   17  13    8.97 

8.133 

y  Aquilse     . 

3.0 

19  40  58.957 

2.8522 

4-   10  20  35.55 

8.543 

♦    ^  Cygni       . 

2.7 

19  41  30.373 

4- 

1.8761 

4-  44  51  36.10 

4-  8.630 

a  Aquilae  {Altair) 

L3 

19  45  22.060 

2.9276 

4-     8  34  32.13 

9.269 

•        Groombr.  1374  .      S.  P. 

5.7 

19  46  53.710 

7.2867 

4-105  47  13.20 

9.052 

•    e  Pavonis    . 

4.0 

19  47  44.260 

+ 

7.0202 

-  73  12     5.27 

9.083 

c  Draconis  . 

3.7 

19  48  32.634 

0.1790 

4-  69  59    6.84 

9.174 

^  Aquilae     . 

4.0 

19  49  51.654 

+ 

2.9471 

4-6    7  47.70 

4-  8.758 

•    Y  Sagittae 

3.7 

19  53  49.255 

2.6678 

+   19  11  28.09 

9.593 

•    c  Sagittarii. 

5.0 

19  55  49.868 

3.6949 

-  28     1     3.93 

9.728 

T  Aquilae     . 

6.0 

19  58  43.097 

2.9331 

4-     6  57  54.33 

9.936 

3  UrsffiMajoris(H.)S.P. 

5.7 

20     1  45.783 

6.0495 

4-111   12     1.27 

10.157 

•    B  Aquilae     . 

3.0 

20    5  34.624 

+ 

3.0972 

-     1     9     1.14 

+  10.455 

•  31   Cygni 

4.3 

20  10    8.196 

1.8893 

4-  46  24  17.51 

10.787 

a*  Capricorni 

3.0 

20  11  53.750 

+ 

3.3322 

-   12  53  18.03 

10.914 

K  Cephei  (pr.)     . 

4.3 

20  12  36.881 

1.9225 

4-  77  22  36.60 

10.995 

a  Pavonis    . 

2.0 

20  16  52.196 

+ 

4.7843 

-  57    5  23.09 

11.186 

r  Cygni       . 

2.3 

20  18  14.783 

4- 

2.1537 

4-  39  54     5.73 

+  11.369 

TT  Capricorni 

5.0 

20  20  58.072 

3.4397 

-  18  34  30.30 

11.554 

€  Delphini   . 

4.0 

20  27  54.624 

+ 

2.8672 

4-   10  55  36.40 

12.037 

Groombridge  3941     . 

6.3 

20  30  28.881 

0.2196 

4-  72    9  20.12 

12.221 

•    a  Delphini  . 

3.0 

20  34  28.938 

4- 

8.7878 

4-   15  31  14.83 

12.519 

•   ^  Pavonis    . 

3.7 

20  34  56  978 

+ 

5.4746 

-  66  36     3.20 

+  12.526 

a  Cygni 

L7 

20  37  38.894 

2.0444 

4-  44  53     1.87 

12.723 

•   iff  Capricorni 

4.3 

20  39  31.279 

3.5586 

-  25  40    9.43 

18.687 

•    «  Cygni       . 

2.7 

20  41  43.211 

2.4276 

4-  33  33  16.72 

13.338 

/ti  Aquarii    . 

4.7 

20  46  40.015 

+ 

3.2398 

-     9  23  57.95 

13.288 

12  Year  Catalogue,  1879. 

6.0 

20  52  36.200 

— 

2.5477 

4-  80    8    8.16 

+  13.084 

V  Cygni 

4.0 

20  53     2.100 

+ 

2.2341 

-f-  40  44  24.11 

13.724 

<y*  Ursae  Majoris    .      S.  P. 

5.0 

21     0  37.158 

5.3554 

4-112  24  55.96 

14.273 

61*  Cygni 

5.0 

21     1  55.279 

2.6832 

4-  38  12  13.60 

17.5:«) 

C  Cygni       . 

3.0 

21     8  12.696 

2.5496 

4-  29  46  18.54 

14.609 

•    r  Cygni 

4.0 

21   10  21.636 

+ 

2.3934 

4-  37  34  18.49 

+  15.262 

a  Cephei      . 

2.7 

21  15  55.820 

1.4366 

4-  62    6  55.28 

15.178 

1  Pegasi 

4.3 

21  16  57.160 

2.7722 

4-  19  19  47.46 

15.840 

•    C  Capricorni 

4.3 

21  20  19.702 

3.4327 

-  22  53  29.98 

15.399 

1  Draconis  (H.)  .      S.  P. 

4.0 

21  21   12.768 

+ 

9.0027 

4-  98  11     2.62 

+  15.448 

*  Apparent  right  ascenflioDs  of  stars  marlced  with  an  asterisk  are  given  after  those  of  standard  stars. 
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MEAN  PLAGES  FOE  1889.0.    (January  0*.0«0*.5e2,  Washington.) 

Name  of  Ster. 

Marni- 
tade. 

Right  ABOension. 

Annaal 
VMiation. 

DeollDAtioii. 

Annual 
Variation. 

d  Urs®  Majoris    .      S.  P. 

4.7 

21  24  39.323 

s 
+  5.4016 

+  109^*40  57.12 

+  I5!560 

fi  Aquarti    . 

3.0 

21  25  42.938 

3.1618 

-     6    3  33.09 

15.661 

P  Ccphei  (pr.) 

3.0 

21  27  13.511 

0.7942 

+  70    4  24.32 

15.756 

^  Aquarii    . 

5.0 

21  31  50.594 

3.1980 

-     8  21     6.06 

15.971 

»  74  Cygni 

5.0 

21  32  30.009 

2.4014 

+  39  54  53.60 

16.051 

•    A^Octantis   . 

5.3 

21  33  48.482 

+  9.7927 

-  83  13  42.17 

+  16.031 

•    C  ChamaBleontis  .      S.  P. 

6.0 

21  37    7.937 

—  1.5611 

-  99  33  27.31 

16.287 

e  Pegasi 

2.3 

21  38  44.078 

+  2.9467 

+     9  21  58.91 

16.356 

11  Gephei     . 

5.0 

21  40  17.731 

0.9014 

+  70  48     1.51 

16.538 

•  w*  Cygni 

4.3 

21  42  41.567 

2.2132 

4-  48  47  46.20 

16.542 

fi  Capricorni 

5.0 

21  47  14.652 

+  3.2761 

-   14    4  26.36 

+  16.779 

•  16  Pegasi      . 

5.3 

21  48    0.692 

2.7278 

+  25  24  11.11 

16.819 

79  Draconia  . 

6.3 

21  51  28.907 

0.7294 

4-  73  10  38.04 

17.013 

a  Aquarii     . 

3.0 

22    0    4.964 

3.0827 

-     0  51  31.91 

17.356 

a  Gruis 

2.0 

22     1  14.085 

3.8063 

-  47  29  52.96 

17.247 

•    «  Pegasi 

4.0 

22     5    3.475 

4-  2.6600 

+  32  38     1.78 

+  17.580 

32  Urs©  Majoris   .      S.  P. 

6.0 

22    9  58.026 

4.4213 

+  114  20  18.47 

17.812 

»    u  Octantis  . 

6.0 

22  10  11.758 

13.1930 

-  86  31  50.03 

17.882 

0  Aquarii    . 

4.3 

22  10  58.582 

3.1692 

-     8  20    8.77 

17.802 

•    X  Aquarii    . 

3.3 

22  15  55.360 

3.1008 

-     1  56  47.39 

18.031 

:r  Aquarii    . 

4.7 

22  19  36.513 

-f  3.0647 

+     0  48  51.63 

+  18.155 

•    (F  Aquarii    . 

5.0 

22  24  46.277 

3.1768 

-   11   14  44.61 

18.311 

9  Draconis  .         .      S.  P. 

4.7 

22  25  39.003 

5.2641 

-f- 103  42  56.49 

18.393 

•    a  Lacertffi  . 

4.0 

22  26  43.112 

2.4621 

+  49  42  42.77 

18.409 

fi  Aquarii    . 

4.0 

22  29  39.148 

3.0837 

-     0  41  21.96 

18.458  * 

826  Gephei  (B.)       . 

5.3 

22  30  19.459 

+   1.0776 

+  75  39  15.83 

+  18.529 

•  10  LacertoB  . 

5.0 

22  34  16.849 

2.6865 

+  38  28  21.58 

18.663 

•   /5  Octantis   . 

4.7 

22  34  40.000 

6.4875 

-  81  57  46.01 

18.681 

C  Pegasi 

3.3 

22  35  55.576 

2.9909 

+   10  15    7.51 

18.706 

•    X  Pegasi      . 

4.0 

22  41  11.073 

2.8851 

+  22  58  53.94 

18.874 

t  Gephei     . 

3.3 

22  45  43.679 

+  2.1217 

+  65  36  59.77 

+  18.877 

X  Aquarii    . 

4.0 

22  46  49.438 

3.1328 

-     8  10  12.18 

19.076 

•        Groonabr.  1706        S.  P. 

6.0 

22  51     3.374 

4.9712 

+  101  38    7.36 

19.181 

a  Pis.  Aus.  (Fomalhaut) 

1.3 

22  51  30.957 

3.3249 

-  30  12  37.31 

18.993 

•    0  Andromcdn 

3.7 

22  56  48.847 

2.7498 

+  41  43  45.72 

19.287 

a  Urs®  Majoris    .      S.  P. 

2.0 

22  56  52.393 

+  3.7478 

+  117  38  59.65 

+  19.363 

a  Pegasi  (Markah) 

2.0 

22  59  13.910 

2.9849 

+   14  36  29.13 

19.302 

•   9?  Aquarii    . 

4.3 

23    8  34.450 

3.1088 

-     6  38  49.97 

19.358 

o  Gephei     . 

5.3 

23  14     4.222 

2.4438 

+  67  30  15.56 

19.669 

•    T  Pegasi 

4.7 

23  15    8.580 

2.9635 

+  23    7  57.74 

19.655 

0  Piscium    . 

4.7 

23  22  20.240 

+  3.0411 

+     5  46    9.13 

+  19.727 

X  Draconis .         .      S.  P. 

3.3 

23  24  48.376 

3.6219 

+  110    3  23.02 

19.838 

•    X  AiidromedfiB     . 

4.0 

23  32    7.944 

2.9220 

+  45  51  23.56 

19.470 

t  Piscium    . 

4.3 

23  34  14.471 

3.0841 

+     5     1*28.91 

19.484 

Y  Gephei     . 

3.3 

23  34  47.549 

2.4151 

+  77    0  45.90 

20.075 

•    i^  Aquarii    . 

5.0 

23  38  26.683 

-f  3.1170 

-   18  53  34.41 

+  19.958 

•    d  Scuiptoris 

4.3 

23  43    8.645 

3.1326 

-  28  44  37.78 

19.855 

•    r*  Octantis  . 

5.3 

23  45  33.675 

3.6913 

-  82  38     8.58 

19.992 

Groombridge  4163     . 

7.0 

23  49  26.345 

2.8647 

+  73  47  33.34 

20.023 

at  Piscium    . 

4.0 

23  53  36.693 

3.0784 

+     6  14  55.50 

19.931 

•  33  Piscium    . 

5.0 

23  59  39.241 

+  3.0709 

-     6  19  42.47 

+20.144 

*  Apparent  right 
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OIROUMPOLAB  STAES 

. 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ur8»  Minoris. 
(PoUris,) 

51  Cephei  (Hbv.) 

6  Ui8»  MinoriB. 

aUnnlfinoris. 

Mean 
Solar 
Date. 

Mean 
Rolar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

ABoen- 

sion. 

Declina. 

tion 

Korth. 

Bight 
Aaoen- 
Bion. 

Deelina- 

tion 

UTorth. 

Bight 

Ascen- 

alon. 

Declina. 

tion 
Korth. 

Bight 

Asoen- 

■ion. 

Deollna. 

tion 

Korth. 

Jan. 

h     m 

1  17 

+  88  43 

Jan. 

h     m 

648 

+  87  13 

Jan. 

h    m 

18    7 

+86  36 

Jan. 

19  33 

+88  67 

0.3 

82!ll 

// 
12.4 

0.6 

3.3.16 

6.2 

1.0 

50.49 

4r.6 

1.1 

61.75 

58.3 

1.3 

81.20 

12.6 

1.6 

33.34 

6.6 

2.0 

60.46 

41.3 

2.1 

51.14 

58.0 

8.3 

80.23 

12.7 

2.5 

33.50 

6.9 

3.0 

60.44 

40.9 

3.1 

50.67 

67.6 

3.3 

79.19 

12.9 

3.6 

33.62 

6.3 

4.0 

60.46 

40.6 

4.1 

50.06 

67.3 

4.3 

78.12 

13.0 

4.5 

33.70 

6.7 

6.0 

60.48 

40.1 

6.0 

49.63 

56.9 

6.3 

77.03 

13.0 

6.5 

33.75 

7.0 

6.0 

50.53 

39.7 

6.0 

49.30 

66.6 

6.3 

75.94 

13.1 

6.5 

33.77 

7.4 

7.0 

60.61 

39.4 

7.0 

49.04 

56.8 

7.3 

74.88 

13.1 

7.6 

33.76 

7.7 

8.0 

50.69 

39.0 

8.0 

48.85 

66.9 

8.3 

73.88 

13.2 

8.5 

33.76 

8.0 

9.0 

60.78 

38.7 

9.0 

48.68 

56.5 

9.2 

72.94 

13.2 

9.5 

33.73 

8.3 

10.0 

60.87 

38.4 

10.0 

48.52 

65.8 

10.8 

72.03 

13.2 

10.5 

33.72 

8.7 

10.9 

50.96 

38.1 

11.0 

48.36 

54.9 

11.3 

71.16 

13.2 

11.5 

33.73 

9.0 

11.9 

61.02 

37.8 

18.0 

48.14 

54.6 

1Q.3 

70.27 

13.3 

12.5 

33.76 

9.2 

12.9 

61.08 

37.6 

13.0 

47.90 

64.3 

13.2 

69.38 

13.3 

13.6 

33.78 

9.6 

13.9 

51.14 

37.1 

14.0 

47.63 

54.0 

14.2 

68.44 

13.4 

14.5 

33.81 

9.9 

14.9 

61.21 

36.8 

16.0 

47.36 

53.7 

15.2 

67.46 

13.4 

15.4 

33.83 

10.2 

15.9 

51.29 

36.5 

16.0 

47.10 

53.3 

16.2 

66.42 

13.5 

16.4 

33.83 

10.6 

16.9 

51.39 

36.1 

17.0 

46.91 

63.0 

17.2 

65.34 

13.5 

17.4 

33.81 

10.9 

17.9 

51.51 

35.7 

18.0 

46.75 

58.6 

18.2 

64.21 

13.5 

18.4 

33.76 

11.3 

18.9 

61.66 

35.4 

19.0 

46.69 

58.8 

19.2 

63.09 

13.6. 

19.4 

33.67 

11.6 

19.9 

51.81 

36.0 

20.0 

46.71 

51.9 

20.2 

62.01 

13.5 

20.4 

33.56 

12.0 

20.9 

51.98 

34.7 

21.0 

46.80 

51.6 

21.2 

60.97 

13.4 

21.4 

33.43 

12.3 

21.9 

52.16 

34.4 

22.0 

46.94 

61.8 

22.2 

59.98 

13.3 

22.4 

33.30 

12.6 

22.9 

52.34 

34.1 

23.0 

47.09 

60.8 

23.2 

59.05 

13.3 

23.4 

33.17 

12.9 

23.9 

52.51 

33.8 

24.0 

47.24 

50.5 

24.2 

58.18 

13.2 

24.4 

33.05 

13.2 

24.9 

52.67 

33.6 

26.0 

47.36 

60.8 

25.2 

57.32 

13.2 

2.5.4 

32.95 

13.6 

25.9 

62.82 

33.3 

26.0 

47.44 

49.9 

26.2 

66.47 

13.1 

26.4 

32.87 

13.7 

26.9 

52.97 

33.0 

27.0 

47.48 

49.6 

27.2 

56.62 

13.1 

27.4 

32.80 

14.0 

27.9 

63.11 

32.7 

28.0 

47.50 

49.3 

28.2 

64.69 

13.1 

28.4 

32.73 

14.3 

28.9 

53.26 

32.4 

29.0 

47.63 

49.0 

29.2 

53.73 

13.0 

29.4 

32.66 

14.7 

29.9 

53.44 

32.1 

30.0 

47.60 

48.7 

30.2 

62.73 

13.0 

30.4 

32.54 

16.0 

30.9 

63.63 

31.8 

31.0 

47.79 

48.3 

31.2 

51.67 

12.9 

31.4 

32.38 

16.3 

31.9 

63.84 

31.4 

32.0 

47.92 

47.9 

32.2 

50.62 

12.8 

32.4 

32.20 

16.7 

32.9 

64.08 

31.1 
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OIEOUMPOLAE  STABS 

• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Unffi  Minoris. 
(Polaris.) 

51  Cephei  (Hsv.) 

d  TJiasd  Minoris. 

X  UisiB  Minoris. 

HMD 

Solar 
Date. 

Meui 
Solar 
Date. 

MCMHI 

Solar 

Mean 
Solar 
Data. 

Bight 
Aaoen- 
■km. 

Dedina. 

tion 

Korth, 

Right 

Aacen- 

sion. 

Deelina. 

tlon 

JTortk. 

Date. 

Bight 
Aaoen- 
•ion. 

Declina- 

tion 

Nin-th. 

Bight 

Aaoen- 

alon. 

Declina. 

tion 

North. 

Feb. 

h     m 

1  17 

+  88  43 

Feb. 

h    m 

648 

+87  13 

Feb. 

h    m 
18     7 

+86  86' 

Feb. 

h     m 

19  33 

+88  57 

1.3 

6o!63 

13.8 

1.4 

33'.30 

15.7 

1.9 

54.08 

31.1 

1.0 

s 
47.93 

47.9 

9.3 

49.58 

13.7 

3.4 

31.99 

16.0 

3.9 

54.33 

30.8 

3.0 

48.19 

47.6 

3.3 

48.55 

13.6 

3.4 

31.75 

16.3 

3.9 

54.59 

30.5 

3.0 

48.57 

47.3 

4.3 

47.60 

13.5 

4.4 

31.50 

16.6 

4.9 

54.86 

30.3 

4.0 

49.01 

46.9 

5.3 

46.70 

13.3 

5.4 

31.34 

16.9 

5.9 

55.13 

30.0 

5.0 

49.50 

46.6 

6.3 

45.88 

13.3 

6.4 

30.99 

17.1 

6.9 

65.40 

39.8 

6.0 

50.00 

46.3 

7.3 

45.06 

13.0 

7.4 

30.75 

17.4 

7.9 

55.66 

39.6 

7.0 

50.49 

46.0 

8.3 

44.38 

11.9 

8.4 

30.53 

17.6 

8.9 

55.90 

39.4 

8.0 

50.95 

45.7 

9.3 

43.50 

11.7 

9.4 

30.33 

17.9 

9.9 

56.13 

39.3 

8.9 

51.38 

45.4 

10.3 

43.70 

11.6 

10.4 

30.13 

18.1 

10.9 

56.36 

38.9 

9.9 

51.77 

45.1 

11.3 

41.88 

11.5 

11.4 

39.91 

18.4 

11.9 

56.60 

38.7 

10.9 

53.14 

44.8 

13.3 

40.98 

11.3 

13.4 

39.69 

18.6 

13.9 

56.86 

88.4 

11.9 

58.53 

44.5 

13.3 

40.06 

11.3 

13.4 

39.45 

18.9 

13.9 

57.14 

38.1 

13.9 

53.93 

44.3 

14.3 

39.10 

11.0 

14.4 

39.19 

19.3 

14.9 

57.44 

37.9 

13.9 

53.39 

43.9 

15.1 

38.14 

10.9 

15.4 

38.89 

19.5 

15.9 

57.74 

37.6 

14.9 

53.93 

43.6 

16.1 

37.33 

10.7 

16.4 

38.57 

19.8 

16.9 

58.06 

37.4 

15.9 

54.55 

43.3 

17.1 

36.37 

10.4 

17.4 

38.33 

30.1 

17.9 

58.39 

37.3 

16.9 

55.84 

48.9 

18.1 

35.56 

10.3 

18.4 

37.87 

30.3 

18.8 

58.78 

37.0 

17.9 

55.98 

43.6 

19.1 

34.83 

10.0 

19.4 

37.53 

30.5 

19.8 

59.04 

86.9 

18.9 

56.75 

43.3 

30.1 

34.15 

9.8 

30.4 

37.18 

80.7 

30.8 

59.35 

86.7 

• 

19.9 

57.51 

43.1 

31.1 

33.53 

9.6 

31.4 

36.87 

30.9 

31.8 

59.66 

86.6 

30.9 

58.86 

41.9 

33.1 

33.89 

9.4 

33.3 

36.58 

31.1 

33.8 

59.95 

86.4 

81.9 

58.95 

41.6 

33.1 

33.36 

9.3 

33.3 

36.30 

31.3 

23.8 

60.33 

86.3 

38.9 

59.60 

41.4 

34.1 

31.63 

9.0 

34.3 

36.03 

31.4 

34.8 

60.51 

86.1 

33.9 

60.33 

41.3 

35.1 

30.93 

8.8 

35.3 

35.75 

31.6 

35.8 

60.60 

86.0 

84.9 

60.63 

41.0 

36.1 

30.31 

8.6 

36.3 

35.45 

31.8 

36.8 

61.11 

85.8 

35.9 

61.45 

40.7 

37.1 

39.45 

8.4 

37.3 

35.13 

33.1 

87.8 

61.44 

85.6 

36.9 

63.11 

40.4 

38.1 

38.67 

8.3 

38.3 

34.79 

83.3 

88.8 

61.78 

35.4 

37.9 

63.84 

40.3 

39.1 

37.91 

8.0 

39.3 

34.41 

33.5 

39.8 

63.14 

35.3 

38.9 

63.65 

39.9 

1 

i 

39.9 

64.54 

39.6 

304 


MARCH,   1889. 


OmOUMPOLAR  STARS 

• 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WAtiUINGTON. 

Mean 
Solar 
Date. 

a  Ursffi  Minoris. 
(Polaris.) 

Mean. 
Solar 
Date. 

51  Cophei  (H«v.) 

Mean 

Solar 

d  Ursn  MinoTis. 

Mean 
Solar 

AUnnMinoria. 

Bight 
Aaoen- 
sion. 

Deolina- 

tlon 

North, 

Bight 

Aacen- 

8ion. 

Declina. 

tion 

North. 

Date. 

Bight 

Ascen- 

aion. 

Deelina. 

tion 

North. 

Date. 

Bi^t 

Aaoen- 

aion. 

Deelina. 

tion 

North. 

Mar. 

fa     m 

1  17 

+88  42' 

Mar. 

h    m 

648 

+87  13 

Mar. 

h    m 
18     8 

+86  36 

Mar. 

19  34 

+88  57 

1.1 

B 

87.91 

68.0 

1.3 

s 
84.41 

83.6 

1.8 

3.14 

86.3 

1.9 

a 
4.54 

39'.6 

2.1 

27.18 

67.7 

8.3 

84.00 

83.7 

3.8 

3.58 

86.J 

3.9 

6.60 

:)9.4 

3.1 

86.50 

67.4 

3.3 

83.58 

88.9 

3.8 

8.90 

86.0 

3.9 

6.60 

39.1 

4.1 

85.91 

67.1 

4.3 

83.14 

83.1 

4.8 

3.38 

34.9 

4.9 

7.63 

38.9 

6.1 

85.37 

66.8 

5.3 

83.73 

33.3 

6.8 

3.66 

34.8 

6.9 

8.64 

38.7 

6.1 

84.90 

66.6 

6.3 

88.33 

83.3 

6.8 

4.01 

84.7 

6.9 

9.63 

38.6 

7.1 

84.44 

66.3 

7.3 

81.93 

83.4 

7.8 

4.35 

34.7 

7.9 

10.47 

38.4 

8.1 

84.01 

66.0 

8.3 

81.56 

83.6 

8.8 

4.67 

84.6 

8.9 

11.36 

38.3 

9.1 

83.59 

65.8 

9.3 

31.81 

83.7 

9.8 

6.00 

34.6 

9.9 

13.83 

38.1 

10.1 

83.18 

65.5 

10.3 

80.86 

83.8 

10.8 

5.33 

34.6 

10.9 

13.09 

37.9 

11.1 

88.63 

65.3 

11.3 

80.50 

83.9 

11.8 

6.67 

34.4 

11.9 

13.96 

37.7 

18.1 

88.09 

65.0 

18.3 

80.13 

84.1 

13.8 

6.01 

34.3 

13.9 

14.86 

37.6 

13.1 

81.55 

64.8 

13.3 

19.74 

84.3 

13.8 

6.37 

34.3 

13.9 

16.81 

37.3 

14.1 

81.00 

64.5 

14.3 

19.33 

84.4 

14.8 

6.76 

34.1 

14.9 

16.83 

37.0 

15.1 

80.45 

64.8 

15.3 

18.88 

84.5 

15.8 

7.14 

34.0 

15.9 

17.93 

36.9 

16.1 

19.96 

63.9 

16.3 

18.43 

34.6 

16.8 

7.53 

33.9 

16.9 

19.07 

36.7 

17.1 

19.54 

63.6 

17.3 

17.97 

84.7 

17.8 

7.93 

33.9 

17.9 

30.34 

36.5 

18.1 

19.19 

63.8 

18.3 

17.50 

84.8 

18.8 

8.33 

33.9 

18.8 

31.40 

36.4 

19.1 

18.90 

68.9 

19.3 

17.04 

84.9 

19.8 

8.69 

33.9 

19.8 

33.63 

36.3 

80.1 

18.67 

68.6 

80.3 

16.61 

34.9 

80.8 

9.06 

34.0 

30.8 

33.63 

36.3 

81.1 

18.48 

68.3 

81.3 

16.81 

34.9 

31.8 

9.39 

34.0 

31.8 

34.66 

36.1 

82.1 

18.31 

63.0 

88.3 

15.83 

84.9 

33.8 

9.73 

34.0 

33.8 

36.66 

36.0 

83.0 

18.18 

61.7 

83.3 

15.47 

85.0 

83.8 

10.03 

34.0 

33.8 

86.63 

35.9 

84.0 

17.90 

61.5 

34.3 

15.13 

85.0 

34.8 

10.36 

34.0 

84.8 

87.67 

35.8 

25.0 

17.64 

61.8 

35.3 

14.74 

85.1 

35.8 

10.68 

34.0 

35.8 

38.64 

36.7 

26.0 

17.34 

61.0 

86.3 

14.35 

85.1 

86.7 

11.03 

34.0 

86.8 

89.66 

36.6 

27.0 

17.08 

60.7 

87.3 

13.94 

85.3 

87.7 

11.39 

34.0 

37.8 

30.63 

36.6 

28.0 

16.78 

60.4 

88.3 

13.60 

85.3 

38.7 

11.77 

34.0 

88.8 

31.76 

36.4 

29.0 

16.44 

60.1 

89.3 

13.04 

35.3 

89.7 

13.16 

84.0 

89.8 

33.97 

36.3 

30.0 

16.81 

69.7 

30.3 

18.57 

85.3 

30.7 

13.55 

84.0 

30.8 

34.33 

36.3 

31.0 

16.04 

59.4 

31.8 

18.09 

85.4 

31.7 

13.94 

34.1 

31.8 

36.50 

36.1 

32.0 

15.96 

60.0 

33.8 

11.61 

85.3 

38.7 

13.33 

84.3 

33.8 

36.77 

36.1 

APRIL,   1889. 
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OIEOUMPOLAB  STABS 

• 

APPABENT  PIACES  FOE  THE  UPPEE  TEAN8IT  AT  WASHINGTON. 

a  Ur89  MinoriB. 
(PoUris.) 

51Ceph 

ei  (Hev.) 

6  Ui8»  MiooriB. 

X  Un»  MinoiiB. 

Mmo 

Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Metti 
Solar 
Date. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Ascen- 
sion. 

Deolina. 

tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Apr. 

h    m 
1  17 

+  88  42 

Apr. 

h    m 

6  47 

+87  13 

Apr. 

h    m 
18    8 

+86  36 

Apr. 

19  34 

+88  bi 

1.0 

15.96 

59.0 

1.2 

8 

71.61 

85.3 

1.7 

13.32 

II 
24.2 

1.8 

36'.77 

II 
35.1 

8.0 

15.94 

58.7 

8.2 

71.14 

25.3 

2.7 

13.69 

84.3 

8.8 

38.01 

35.1 

3.0 

15.96 

58.3 

3.2 

70.71 

25.2 

3.7 

14.04 

24.4 

3.8 

39.19 

35.0 

4.0 

16.02 

58.0 

4.2 

70.31 

25.2 

4.7 

14.37 

24.5 

4.8 

40.31 

35.0 

5.0 

16.07 

57.7 

5.2 

69.92 

25.2 

5.7 

14.69 

24.6 

5.8 

41.37 

35.0 

6.0 

16.13 

57.4 

6.2 

69.54 

25.1 

6.7 

14.99 

84.7 

6.8 

48.41 

35.0 

7.0 

16.14 

57.2 

7.2 

69.16 

25.1 

7.7 

15.31 

84.8 

7.8 

43.43 

35.0 

8.0 

16.10 

56.9 

8.2 

68.78 

25.1 

8.7 

15.63 

84.9 

a8 

44.46 

34.9 

9.0 

16.05 

56.6 

9.2 

68.38 

25.0 

9.7 

15.96 

84.9 

9.8 

45.54 

34.9 

10.0 

15.99 

56.3 

10.2 

67.97 

25.0 

10.7 

16.30 

35.0 

10.8 

46.68 

34.9 

11.0 

15.S|4 

56.0 

11.2 

67.53 

25.0 

11.7 

16.65 

85.1 

11.8 

47.88 

34.8 

12.0 

15.91 

i 

55.7 

12.2 

67.07 

25.0 

18.7 

17.00 

85.8 

18.8 

49.11 

34.8 

13.0 

15'.97 

55.3 

13.2 

66.61 

24.9 

13.7 

17.36 

95.3 

13.8 

50.37 

34.8 

14.0 

16.08 

55.0 

14.2 

66.16 

24.8 

14.7 

17.71 

85.5 

14.8 

51.68 

34.8 

15.0 

16.26 

54.7 

15.2 

65.72 

24.7 

15.7 

18.03 

95.7 

15.8 

52.85 

34.9 

16.0 

16.51 

54.3 

16.2 

65.30 

24.6 

16.7 

18.35 

85.8 

16.8 

54.08 

35.0 

17.0 

16.81 

54.0 

17.2 

64.91 

24.5 

17.7 

18.65 

96.0 

17.8 

55.13 

35.0 

18.0 

17.13 

53.7 

18.2 

64.55 

24.4 

18.7 

18.92 

96.8 

18.8 

56.17 

35.1 

19.0 

17.45 

53.6 

19.2 

64.22 

24.2 

19.7 

19.18 

86.4 

19.8 

57.17 

35.2 

20.0 

17.75 

53.2 

20.2 

63.90 

94.1 

80.7 

19.44 

86.6 

80.8 

58.13 

35.3 

21.0 

18.00 

53.0 

21.2 

63.59 

24.0 

81.7 

19.69 

96.7 

81.8 

59.10 

35.3 

92.0 

18.22 

52.7 

22.2 

63.26 

93.9 

88.7 

19.96 

86.8 

83.8 

60.09 

35.4 

23.0 

18.41 

52.4 

93.2 

62.91 

93.8 

83.7 

20.25 

87.0 

83.7 

61.19 

35.4 

91.0 

18.59 

52.2 

24.2 

62.54 

93.7 

84.7 

20.55 

87.1 

84.7 

69.90 

•  35.6 

25.0 

18.79 

51.9 

25.2 

62.15 

23.6 

85.7 

20.85 

87.3 

35.7 

63.33 

36.5 

25.9 

19.03 

51.6 

26.2 

61.75 

23.5 

86.7 

21.16 

87.5 

96.7 

64.51 

35.6 

26.9 

19.32 

51.3 

27.2 

61.34 

23.3 

87.7 

21.47 

87.7 

97.7 

65.79 

35.7 

27.9 

19.68 

50.9 

28.2 

60.93 

23.2 

88.7 

21.77 

87.9 

98.7 

66.91 

35.8 

98.9 

20.18 

60.6 

29.2 

60.53 

23.0 

29.7 

22.05 

88.9 

99.7 

68.06 

35.9 

29.9 

20.61 

60.3 

30.2 

60.16 

22.8 

30.6 

22.31 

98.4 

30.7 

69.18 

36.1 

30.9 

21.13 

50.1 

31.2 

59.83 

22.6 

31.6 

22.65 

98.7 

31.7 

70.91 

36.9 

31.9 

91.67 

49.8 

• 

ao 
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OmOUMPOLAB  STABfi 

\. 

APPABENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WASBJMQTOS. 

a  Una»  Ifinoris. 
(PoUris.'i 

51  Cepbei  (Hsy.) 

6  UiMD  Minoris. 

AUiw 

Minoria. 

HMa 
SoUir 
Date. 

\ 

Mean 

flAlftr 

Metti 
Solar 
Date. 

Mean 

RnlKP 

Bight 

AlOOD- 

•ton. 

DeoUna- 

tion 

JTorth, 

Doiifcr 
Dttte. 

Bigbk 

A«oen- 

■ton. 

DedJnn. 

tion 

JTorth. 

Bight 
Ascen- 
sion. 

Dedina. 

tion 

Kortk. 

Bate. 

Bight 
sion. 

Deoliaa. 

tton 

Kartk, 

May 

h    m 

1  17 

+88  42' 

May 

h    m 

6  47 

+87*  18 

May 

h    m 

18    8 

+86  36 

May 

h    m 

19  85 

+88  57 

1.9 

91.67 

t0 
49.8 

1.9 

59.83 

99.6 

1.6 

99'.55 

28.7 

1.7 

]o!91 

a6Ji 

2.9 

99.19 

49.6 

9.9 

59.53 

99.4 

9.6 

99.77 

28.9 

2.7 

11.18 

36.4 

3.9 

99.68 

49.3 

3.9 

59.95 

.99.9 

3.6 

92.99 

29.2 

3.7 

12.09 

36.5 

4.9 

93.14 

49.1 

4.9 

58.97 

99.0 

4.6 

23.20 

29.4 

4.7 

12.98 

36.7 

5.9 

93.55 

48.9 

5.1 

58.69 

91.8 

5.6 

23.40 

29.6 

5.7 

13.86 

36.8 

6.9 

93.94 

48.6 

6.1 

58.41 

91.7 

6.6 

23.61 

29.8 

6.7 

14.75 

36.9 

7.9 

94.34 

48.4 

7.1 

58.19 

91.5 

7.6 

23.84 

30.0 

7.7 

15.68 

37.0 

8.9 

94.75 

48.1 

8.1 

57.80 

91.4 

8.6 

24.08 

30.2 

8.7 

16.68 

37.1 

9.9 

95.91 

47.9 

9.1 

57.47 

91.9 

9.6 

24.39 

30.4 

9.7 

17.70 

37.3 

10.9 

95.74 

47.6 

10.1 

57.13 

91.0 

10.6 

94.56 

30.7 

10.7 

18.75 

37.4 

11.9 

96.34 

47.3 

11.1 

56.80 

90.8 

11.6 

94.78 

30.9 

11.7 

19.79 

37.6 

13.9 

97.00 

47.1 

19.1 

56.48 

90.6 

19.6 

94.99 

31.2 

19.7 

20.80 

37.8 

13.9 

97.70 

46.8 

13.1 

56.18 

90.3 

13.6 

95.19 

31.5 

13.7 

21.77 

38.0 

14.9 

98.44 

46.6 

14.1 

55.99 

90.1 

14.6 

95.36 

31.8 

14.7 

22.66 

38.9 

15.9 

99.18 

46.4 

15.1 

55.69 

19.8 

15.6 

95.51 

32.1 

15.7 

23.47 

38.4 

16.9 

99.90 

46.3 

16.1 

55.49 

19.5 

16.6 

25.64 

32.4 

16.7 

94.99 

38.7 

17.9 

30.59 

46.1 

17.1 

55.31 

19.3 

17.6 

25.76 

32.7 

17.7 

94.91 

38.9 

18.9 

31.93 

45.9 

18.1 

55.15 

19.1 

18.6 

25.87 

33.0 

18.7 

95.59 

39.1 

19.9 

31.84 

45.8 

19.1 

54.97 

18.8 

19.6 

26.00 

33.2 

19.7 

96.97 

39.3 

20.9 

39.49 

45.6 

90.1 

54.79 

18.6 

90.6 

26.14 

33.5 

20.7 

96.98 

39.5 

91.9 

33.00 

45.4 

91.1 

54.68 

18.4 

91.6 

26.28 

33.7 

91.7 

97.73 

39.6 

92.9 

33.61 

45.9 

99.1 

54.36 

18.9 

22.6 

26.43 

34.0 

99.7 

98.53 

39.8 

93.9 

34.95 

45.0 

93.1 

54.19 

18.0 

93.6 

26.60 

34.2 

93.7 

99..37 

40.0 

94.9 

•  34.94 

44.8 

94.1 

53.86 

17.7 

94.6 

26.76 

34.5 

94.7 

30.99 

40.9 

95.9 

35.79 

44.6 

95.1 

53.69 

17.5 

95.6 

26.90 

34.8 

95.7 

31.07 

40.5 

96.9 

36.56 

44.4 

96.1 

53.39 

17.9 

96.6 

27.03 

35.2 

26.7 

31.69 

40.7 

97.9 

37.45 

44.9 

97.1 

53.18 

16.9 

97.6 

27.16 

35.5 

27.7 

39.67 

41.0 

96.9 

38.33 

44.1 

98.1 

53.01 

16.6 

98.6 

27.24 

35.8 

28.7 

33.36 

41.3 

99.9 

39.91 

43.9 

99.1 

59.87 

16.3 

99.6 

27.31 

36.1 

29.7 

33.98 

4141 

30.9 

40.06 

43.8 

30.1 

59.75 

16.0 

30.6 

27.37 

36.5 

30.6 

34.59 

41.9 

31.9 

40.86 

43.7 

31.1 

59.66 

16.7 

31.6 

27.41 

36.8 

31.6 

35.03 

49.1 

39.B 

41^ 

43.6 

39.1 

69.56 

15.4 

39.6 

27.46 

37.0 

32.6 

35.69 

49.4 

JUNE,   1889. 
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OntOimPOLAB  STABS. 

AFPABENT  PLACES  FOB  THE  UPPEB  TBAmiT  AT  WASHXNOTON. 

m  Una  Miiioris. 
(PoUrU.) 

610ephei(Hvv^.) 

6  Xham  ICnoris. 

XVnm 

MinoiiB. 

Mean 
8ol«r 
Dato. 

Mean 
Solar 

Mean 
Solar 

Mean 
Solar 
Date. 

Bight 

A«oen- 

slon. 

I>eclioa- 
tion 

Date. 

Bight 
Aaoen. 
lion. 

Declina- 
tion 

Data. 

Bight 
Aaoen. 
•Ion. 

DeoUna. 

tion 
JTorOL 

Bight 
Aaoen- 
slon. 

Deolina. 

tion 

Jfortik. 

June 

li    m 

1  17 

+88  42 

June 

h     m 

6  47 

+8718 

June 

h    m 
18    6 

+86  96 

Jvne 

h    m 

19  35 

+88  67 

1.8 

4K69 

43.6 

1.1 

69.56 

i/ 

15.4 

1.6 

97.46 

87.0 

1.6 

36.59 

49.4 

«.8 

49.33 

43.5 

9.1 

59,47 

15.9 

9.6 

97.61 

37.3 

9.6 

36.01 

49.6 

3.8 

43.03 

43,4 

3.1 

69.36 

14.9 

3.6 

97.67 

37.6 

3.6 

36.51 

49.8 

4.8 

43.74 

43.9 

4.1 

69.93 

14.7 

4.6 

97.64 

37.8 

4.6 

37.06 

43.1 

5.8 

44.48 

43.1 

6.1 

69.09 

14.6 

6.6 

97.71 

38.1 

6.6 

37.66 

43.3 

6.8 

46.97 

43.0 

6.1 

61.96 

14.9 

6.6 

97.77 

38.4 

6.6 

38.97 

43.6 

7.8 

46.13 

49.8 

7.1 

51.81 

13.9 

7.6 

97.83 

38.7 

7.6 

38.89 

43.8 

8.8 

47.04 

49.7 

8.1 

51.68 

13.6 

8.6 

97.88 

39.1 

8.6 

39.49 

44.1 

9.8 

48.01 

49.6 

9.1 

51.67 

13.3 

9.5 

97.99 

39.4 

0.6 

40.03 

44.4 

10.8 

49.01 

49.5 

10.1 

61.48 

13.0 

10.5 

97.93 

39.8 

10.6 

40.48 

44.7 

11.8 

60.01 

49.4 

11.1 

51.43 

19.6 

11.5 

97.91 

40.1 

11.6 

40.87 

46.1 

19.8 

51.01 

49.4 

19.0 

51.49 

19.3 

19.5 

97.88 

40.6 

19.6 

41.i8 

45.4 

13.8 

51.95 

49.3 

13.0 

61.43 

19.0 

13.6 

97.83 

40.8 

13.6 

41.43 

45.7 

14.8 

69.86 

49.3 

14.0 

51.46 

11.7 

14.5 

97.78 

41.1 

14.6 

41.63 

46.0 

16.8 

63.70 

49.3 

15.0 

51.60 

11.4 

16.6 

97.73 

41.4 

16.6 

41.83 

46.3 

16.8 

64.60 

49.3 

16.0 

61.53 

11.1 

16.5 

97.68 

41.7 

16.6 

49.04 

46.6 

17.8 

66.30 

49.9 

17.0 

51.63 

10.9 

17.6 

97.66 

41.9 

17.6 

49.99 

46.8 

18.8 

66.19 

49.9 

18.0 

61.89 

10.6 

18.6 

97.69 

49.9 

ia6 

49.58 

47.1 

19.8 

66.96 

49.1 

19.0 

51.50 

10.3 

19.5 

97.61 

49.5 

10.6 

49.90 

47.4 

S0.8 

67.83 

49.0 

90.0 

51.46 

10.0 

90.5 

97.60 

49.8 

90.6 

43.95 

47.7 

31.8 

68.77 

49.0 

91.0 

61.41 

9.7 

91.6 

97.68 

43.1 

91.6 

43.61 

48.0 

92.8 

69.77 

41.9 

99.0 

51.38 

0.4 

99.5 

97.63 

43.6 

99.6 

43.95 

48.3 

93.8 

60.80 

41.9 

93.0 

61.37 

9.1 

93.6 

97.48 

43.8 

93.6 

44.93 

48.6 

94.8 

61.84 

41.8 

94.0 

51.39 

8.7 

94.6 

97,40 

44.9 

94.6 

44.43 

49.0 

95.8 

69.89 

41.8 

96.0 

61.46 

8.4 

96.6 

97.31 

44.6 

95.6 

44.66 

49.3 

96.8 

63.99 

41.9 

96.0 

51.63 

ai 

96.6 

97.19 

44.9 

96.6 

44.69 

49.7 

27.8 

64.90 

41.9 

97.0 

61.63 

7.7 

97.6 

97.06 

45.9 

97.6 

44.61 

60.0 

98.8 

65.81 

49.0 

98.0 

51.74 

7.4 

98.6 

96.93 

46.6 

98.6 

44.57 

60.3 

99.8 

66.69 

49.0 

99.0 

51.86 

7.1 

99.6 

96.81 

45.7 

99.6 

44.69 

60.6 

30.8 

67.69 

49.0 

30.0 

61.97 

6.9 

30.6 

96.69 

46.0 

30.6 

44.49 

50.9 

31.8 

68.36 

49.1 

31.0 

69.06 

6.6 

31.6 

96.68 

46.3 

31.6 

44.49 

51.9 
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JULY,   1889. 


OIEOUMPOLAB  STAE8 

APPARENT  PIACB8  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Bolkr 
Date. 

a  UrssB  MinoriB. 
(Polaris.) 

HeMi 

Solar 
Date. 

51  Cephel  (Hev.) 

Mean 
Solar 
Date. 

d  Ursn  Ifinoris. 

Mean 
S<dar 

X  Unn  Minoria. 

Bight 
ABoen- 
■ion. 

Deolina. 

tion 

North. 

BIgbt 
Aaoen- 
■ion. 

Declina. 

tion 

Kortk. 

Bight 
Ascen- 
sion. 

Declina- 

tion 

North. 

Date. 

Bight 
Asosn- 
■ion. 

DedUna. 
North. 

July 

h    m 

1  18 

+  88  42' 

July 

h    m 

6  47 

O           1 

+87  12 

July 

h    m 

18    8 

+  86  36' 

July 

h    m 

19  35 

+88  57 

1.8 
8.8 
3.8 
4.8 

8!35 

9.19 

10.06 

10.99 

// 
48.1 
48.1 
48.1 
48.1 

1.0 
8.0 
3.0 
4.0 

■ 
58.06 
58.14 
53.31 
58.38 

66.6 
66.3 
66.1 
65.8 

1.5 
3.5 
3.5 
4.5 

36.58 
36.48 
36.37 
36.86 

it 
46.3 
46.5 
46.8 
47.1 

1.6 
8.6 
3.6 
4.5 

s 
44.49 
44.53 
44.59 
44.67 

1/ 
51.8 

51.5 

51.8 

53.1 

5.8 
6.8 
7.8 

8.7 

18.00 
13.04 
14.10 
15.19 

48.1 
48.1 
48.8 
48.8 

5.0 
6.0 
7.0 
8.0 

53.35 
58.44 
53.56 
53.71 

65.5 
65.3 
64.8 
64.5 

5.5 
6.5 
7.5 

8.5 

36.15 
36.03 
35.87 
85.70 

47.4 

47.8 
48.1 

48.4 

5.5 
6.5 
7.5 

8.5 

44.74 
44.76 
44.73 
44.59 

58.4 
53.7 
53.1 
53.5 

9.7 
10.7 
11.7 
18.7 

16.84 
17.87 
18.84 
19.15 

48.3 
48.4 
48.6 
48.7 

9.0 
10.0 
11.0 
13.0 

53.90 
53.11 
53.34 
53.57 

64.1 
63.8 
63.5 
63.8 

9.5 
10.5 
11.5 
13.5 

35.51 
85.89 
85.07 
34.85 

48.8 
49.1 
49.4 
49.6 

9.5 
10.5 
11.5 
13.5 

44.38 
44.10 
43.78 
43.43 

53.8 
54.3 
54.5 
54.9 

13.7 
14.7 
15.7 
16.7 

80.03 
80.85 
81.67 
88.53 

43.8 
48.9 
43.0 
43.1 

13.0 
14.0 
15.0 
16.0 

53.80 
.54.08 
54.83 
54.48 

68.9 
63.7 
68.4 
68.1 

13.5 
14.4 
15.4 
16.4 

34.63 
84.43 
84.33 
34.05 

49.9 
50.1 
50.3 
50.6 

13.5 
14.5 
15.5 
16.5 

43.07 
48.77 
48.49 
48.85 

55.3 
55.4 
55.7 
56.0 

17.7 
18.7 
19.7 
80.7 

33.41 
84.34 
85.38 
86.34 

43.3 
43.3 
43.4 
43.5 

17.0 
17.9 
18.9 
19.0 

54.58 
54.75 
54.98 
55.10 

61.9 
61.6 
61.3 
61.0 

17.4 
18.4 
19.4 
30.4 

33.88 
83.70 
83.50 
33.89 

50.9 
51.1 
51.4 
51.7 

17.5 
18.5 
19.5 
80.5 

43.04 
41.85 
41.65 
41.40 

56.3 
56.6 
57.0 
57.3 

81.7 
38.7 
83.7 
84.7 

87.38 
88.41 
89.43 
30.39 

43.6 
43.7 
43.9 
44.1 

30.9 
81.9 
83.9 
83.9 

55.30 
55.55 
55.84 
56.14 

60.7 
60.4 
60.0 
59.7 

31.4 
88.4 
33.4 
34.4 

33.06 
38.88 
83.55 
88.87 

58.0 
58.3 
58.6 
68.9 

91.5 
83.5 
33.5 
34.5 

41.10 
40.78 
40.35 
39.73 

57.7 
58.0 
58.4 
68.7 

85.7 

86.7 
87.7 
88.7 

31.89 
38.14 
38.95 
33.73 

44.8 
44.4 
44.6 
44.8 

84.9 
85.9 
86.9 
87.9 

56.45 
56.76 
57.06 
57.36 

59.4 
69.3 
58.9 
58.7 

85.4 
36.4 
37.4 
88.4 

31.98 
31.70 
81.48 
81.15 

63.1 
53.3 
53.5 
53.8 

85.5 
36.5 
87.5 

38.5 

39.16 
38.57 
37.99 
37.43 

59.0 
59.3 
59.6 
69.9 

89.7 
30.7 
31.7 
38.7 

34.51 
35.30 
36.14 
37.04 

45.0 
46.1 
45.8 
45.4 

88.9 
89.9 
30.9 
31.9 
33.9 

57.64 
57.91 
58.16 
58.41 
6a67 

58.5 
58.3 
58.0 
57.7 
67.5 

89.4 
30.4 
31.4 
38.4 

30.90 
30.65 
30.40 
30.14 

54.0 
54.3 
54.4 

54.6 

39.5 
30.5 
31.5 
38.5 

36.9! 
36.43 
36.97 
35.51 

60.8 
60.5 
60.8 
61.1 

AUGUST,   1889. 
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OIBOUMPOLAE  STABS. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Unn  liinorU. 
(Polaris,) 

61  Cephei  (Hbv.) 

dUrsAMisoris. 

X  Ui8»  Miuoris. 

Mean 

Solar 

Mean 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Date. 

Right 

Afloen- 

■ion. 

DecUna- 

tion 

KorOL 

OOJAT 

Date. 

Bight 
Aacen- 
aion. 

Declina- 
tion 
Jfortt. 

Right 

Aaoen- 

■ion. 

DeoUna- 

tion 
Korth, 

Bight 
Aaoen- 
don. 

Declina. 

tion 

North. 

Aag. 

h    m 

1  18 

+  88  42' 

Aug. 

h    m 
6  47 

+  87  12 

Aug. 

h    m 
18     8 

+86  36' 

Aug. 

h    m 

19  85 

+88  58 

1.7 

8 

37.04 

// 
45.4 

1.9 

58!67 

57.5 

1.4 

80.14 

54.6 

1.6 

35.51 

it 
1.1 

2.7 

37.97 

45.6 

3.9 

58.97 

67.3 

3.4 

19.86 

54.9 

3.5 

35.03 

1.4 

3.7 

38.94 

45.7 

3.9 

59.39 

66.9 

3.4 

19.57 

55.3 

3.5 

34.47 

1.7 

4.7 

39.93 

46.0 

4.9 

59.63 

56.6 

4.4 

19.36 

55.4 

4.6 

33.84 

3.0 

6.7 

40.90 

46.3 

5.9 

60.01 

56.3 

5.4 

18.93 

56.7 

5.6 

33.14 

3.4 

6.7 

41.85 

46.4 

6.9 

60.43 

56.0 

6.4 

18.58 

56.9 

6.5 

33.37 

3.7 

7.7 

43.74 

46.7 

7.9 

60.85 

65.8 

7.4 

18.31 

66.1 

7.5 

31.53 

3.0 

8.7 

43.57 

46.9 

8.9 

61.36 

55.6 

8.4 

17.85 

56.3 

8.5 

30.66 

3.4 

9.7 

44.33 

47.3 

9.9 

61.66 

55.4 

9.4 

17.49 

56.5 

9.5 

39.79 

3.6 

10.7 

45.04 

47.5 

10.9 

63.04 

55.3 

10.4 

17.15 

56.6 

10.4 

38.94 

.3.9 

11.7 

45.73 

47.7 

11.9 

63.41 

55.0 

11.4 

16.83 

56.8 

11.4 

38.13 

4.1 

13.7 

46.43 

47.9 

13.9 

63.76 

54.8 

13.4 

16.50 

57.0 

13.4 

87.35 

4.4 

13.6 

47.16 

48.1 

13.9 

63.08 

54.6 

13.4 

16.18 

57.1 

13.4 

36.63 

4.6 

14.6 

47.93 

48.3 

14.9 

63.43 

54.3 

14.4 

15.88 

57.3 

14.4 

35.94 

4.9 

16.6 

48.73 

48.5 

16.9 

63.76 

54.1 

15.4 

15.57 

57.6 

15.4 

35.34 

5.3 

16.6 

49.58 

48.8 

16.9 

64.13 

53.8 

16.4 

15.34 

67.7 

16.4 

84.53 

5.5 

17.6 

50.47 

49.0 

17.9 

64.63 

53.6 

17.4 

14.89 

57.9 

17.4 

33.74 

5.8 

18.6 

51.35 

49.3 

18.9 

64.94 

53.3 

18.3 

14.53 

58.1 

18.4 

33.90 

6.1 

19.6 

53.19 

49.6 

19.9 

65.38 

53.1 

19.3 

14.15 

68.3 

19.4 

31.97 

6.4 

30.6 

53.01 

49.9 

30.9 

65.84 

53.9 

20.3 

13.76 

58.5 

30.4 

30.98 

6.7 

31.6 

53.76 

50.3 

31.9 

66.31 

53.7 

31.3 

13.37 

58.7 

31.4 

19.94 

7.0 

33.6 

54.43 

50.5 

33.8 

66.78 

53.5 

33.3 

13.97 

58.8 

33.4 

18.88 

7.3 

33.6 

55.06 

50.8 

33.8 

67.33 

53.3 

33.3 

13.58 

58.9 

33.4 

17.88 

7.5 

34.6 

55.65 

51.1 

34.8 

67.67 

53.3 

34.3 

13.19 

59.0 

34.4 

16.78 

7.7 

35.6 

56.33 

51.3 

35.8 

68.09 

53.0 

35.3 

11.83 

59.1 

35.4 

15.79 

7.9 

36.6 

56.81 

51.6 

36.8 

68.49 

51.9 

36.3 

11.47 

69.3 

36.4 

14.84 

8.1 

37.6 

57.43 

51.9 

37.8 

68.88 

51.7 

37.3 

11.13 

59.3 

87.4 

13.91 

8.3 

38.6 

58.07 

53.1 

38.8 

69.39 

51.5 

38.3 

10.76 

59.5 

38.4 

13.00 

8.6 

39.6 

58.77 

53.4 

39.8 

69.71 

51.3 

39.3 

10.40 

59.6 

39.4 

13.07 

8.8 

30.6 

59.51 

53.7 

30.8 

70.15 

51.1 

30.3 

10.01 

59.7 

30.4 

11.11 

9.1 

31.6 

60.35 

63.0 

31.8 

70.63 

50.9 

31.3 

9.61 

69.9 

31.4 

10.09 

9.4 

33.6 

60.99 

63.3 

33.8 

71.13 

60.7 

33.3 

9.30 

60.0 

33.4 

8.99 

9.6 
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SEPTEMBER,   1889. 


OmOUMPOLAB  STAE8. 
APPABElfT  PIAC£8  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
SolAT 
Bate. 


Sept. 

1.6 
9.6 
3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 

n.6 

12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.5 
20.5 


21.5 
22.5 
23.5 
24.5 


25.5 
26.5 
27.5 
28.5 

29.5 
30.5 
31.5 


a  Un»  IfinoriB. 
(Polaris.) 


Sight 
Abood- 
■ion. 


h     m 

1  19 

0.99 
1.71 
2.38 
2.96 


3.52 
4.01 
4.45 
4.88 

5.34 
5.81 
6.31 
6.87 


Declina- 
tion 
North. 


+88  42 

ii 
53.3 

53.7 

54.0 

54.4 


54.7 
56.1 
55.4 
55.8 


56.1 
56.4 
56.7 
57.0 


Mean 
Solar 


Date. 


7.46 

57.3 

8.06 

57.7 

8.62 

58.0 

9.16 

58.4 

9.63 

58.8 

10.04 

59.2 

10.39 

59.6 

10.66 

59.9 

10.93 

60.3 

11.19 

60.6 

11.46 

61.0 

11.76 

61.3 

12.13 

61.7 

12.52 

62.0 

12.93 

62.3 

13.34 

62.7 

13.73 

63.1 

14.08 

63.5 

14.36 

64.0 

Sept. 

1.8 
2.8 
3.8 

4.8 


5.8 
6.8 
7.8 
8.8 


9.8 
10.8 
11.8 
12.8 


13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

26.8 
26.7 

27.7 
28.7 

29.7 
30.7 
31.7 


51  Cephei  (Hby.) 


Bight 

Aaoen- 

■ion. 


h    m 

648 

11.13 
11.66 
12.20 
12.74 


13.27 
13.79 
14.28 
14.75 


15.20 
15.65 
16.09 
16.55 


17.03 
17.54 
18.08 
18.63 

19.19 
19.74 
20.28 
20.81 

21.32 
21.81 
22.28 
22.74 

23.22 
23.73 
24.26 

24.81 


25.39 
25.98 
26.68 


Dedina- 

tJon 

ffortk. 


+87  12 

60.7 
50.5 
50.i 
50.S 


50.1 
50.0 
49.9 
49.8 


49.7 
49.6 
49.5 
49.3 


49.2 
49.0 
48.9 
48.8 


48.7 
48.6 
48.6 

48.5 

48.5 
48.4 
48.4 
48.3 

48.3 
48.2 
48.1 
48.0 


47.9 
47.9 
47.8 


MeMi 
Solar 


Date. 


Sept. 

1.3 
2.3 
3.3 
4.3 


5.3 
6.3 
7.3 
8.3 

9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 


21.3 
22.3 
23.2 
24.2 


25.2 
26.2 
27.2 
28.2 


29.2 
30.2 
81.2 


6  Unn  Minoris. 


Si^t 
Aaoen- 


h    n 

18    7 

69.20 
68.77 
68.33 
67.88 


67.43 
67.0(J 
66.59 
66.18 

65.79 
65.41 
65.03 
64.64 

64.24 
63.82 
63.39 
62.94 

62.48 
62.02 
61.58 
61.14 

60.72 
60.31 
59.91 
59.51 

59.11 
58.70 
58.28 
57.84 

57.38 
56.91 
56.43 


DedUna. 

tiotn 

Worth. 


4-86  37 

0.0 
0.2 
0.3 
0.4 


0.4 
0.5 
0.5 
0.6 


Mean 
Solar 
Data. 


Sept. 

1.4 
2.4 
3.4 
4.4 


5.4 
6.4 

7.4 
8.4 


0.6 

9.4 

0.7 

10.4 

0.7 

11.4 

0.8 

12.4 

0.9 

13.4 

1.0 

14.4 

1.1 

15.4 

1.1 

16.4 

1.2 

17.3 

1.2 

18.3 

1.2 

19.3 

1.1 

20.3 

1.1 

21.3 

1.1 

22.3 

1.1 

23.3 

1.1 

24.3 

1.1 

25.3 

1.1 

26.3 

1.1 

27.3 

1.1 

28.3 

1.1 

29.3 

1.1 

30.3 

1.1 

31.3 

AUiBBMinarifl. 


Bi^t 


h    m 
19  34 


67.81 
66.58 
65.30 


64.02 
62.76 
61.53 
60.35 


60.21 
58.12 
57.04 
55.96 

54.85 
53.68 
52.43 
51.12 

49.74 
48.35 
46.97 
45.59 


44.25 
42.96 
41.73 
40.53 


39.32 
38.08 
36.80 
35.45 


34.04 
32.56 
31.04 


DeoiiBa. 
tion 


+88  58 

u 

9.6 

9.9 

10.1 

10.4 


10.6 
10.8 
11.0 
11.1 

11.3 
11.5 
11.7 
11.9 

12.1 
12.3 
12.5 
12.7 


12.9 
13.1 
13.2 
13.3 


13.5 
13.6 
13.7 
13.8 

13.9 
14.1 
14.2 
14.4 

14.6 
14.7 
14.8 


OCTOBER,   1889. 
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OIEOUMPOLAR  STARS 

L 

APPABENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  TJiBtb  MinorU. 
(PoUris,) 

51Cepl>ei(HBV.) 

aUiseMinoris. 

X  Ursa  Minoris. 

Mean 
Solw 
Dftte. 

Mean 
Solar 
Date. 

Mean 
Sohff 
Date. 

Moan 

Rnloa* 

Bight 

A«oen. 

■ion. 

DeoUna. 

tion 

Jforih. 

Bight 
Aaoen- 
aion. 

Declina- 
tion 
North, 

Right 

Aeoen- 

don. 

Declina. 

tion 
KortK, 

oounc 

Date. 

Declina. 

tion 

North. 

Oct. 

h    m 

1  19 

+88  43 

Oct 

h    m 
6  48 

+87  12 

Oct. 

h    m 
18     7 

+86  36 

Oct 

h    m 
19  33 

+88  58 

1^ 

14'!36 

#/ 
4.0 

1.7 

26.58 

47.8 

1.9 

56.43 

61.1 

1.3 

91.04 

it 

14.8 

%S 

14.58 

4.4 

9.7 

97.17 

47.8 

9.9 

55.96 

61.0 

9.3 

89.50 

14.9 

3.5 

14.79 

4.8 

3.7 

27.75 

47.8 

3.9 

55.51 

60.9 

3.3 

87.99 

15.0 

4.5 

14^ 

5.9 

4.7 

28.29 

47.9 

4.9 

55.07 

60.8 

4.3 

86.59 

15.1 

5.5 

14.89 

5.6 

5.7 

28.81 

47.9 

5.9 

54.65 

60.7 

5.3 

85.09 

15.1 

6.5 

14.96 

5.9 

6.7 

29.31 

47.9 

6.9 

54.94 

60.7 

6.3 

83.73 

15.9 

7.5 

15.06 

6.3 

7.7 

29.79 

47.9 

7.9 

53.86 

60.6 

7.3 

89.41 

15.9 

8.5 

15.19 

6.6 

8.7 

30.27 

47.9 

8.9 

53.46 

60.5 

8.3 

81.13 

15.3 

9.5 

15.36 

7.0 

9.7 

30.76 

47.9 

9.9 

53,07 

60.4 

9.3 

79.86 

15.3 

10.5 

15.57 

7.3 

10.7 

31.97 

47.9 

10.9 

59,67 

60.4 

10.3 

78.58 

15.4 

11.5 

15.79 

7.7 

11.7 

31.80 

47.9 

11.9 

59.26 

60.3 

11.3 

77.94 

15.5 

12.5 

15.99 

8.1 

19.7 

32.35 

47.9 

19J3 

51.84 

60.3 

19.3 

75.85 

15.6 

13.5 

16.17 

8.5 

13.7 

32.92 

47.9 

13.9 

51.41 

60.9 

13.3 

74.39 

15.7 

14.5 

16.98 

8.9 

14.7 

33.50 

47.9 

14.9 

50.97 

60.1 

14.3 

79.89 

.    15.8 

15.5 

16.34 

9.3 

15.7 

34.08 

47.9 

15.9 

50.52 

60.0 

15.3 

71.36 

15.8 

16.5 

16.33 

9.7 

16.7 

34.65 

48.0 

16.9 

50.08 

59.9 

16.3 

69.89 

15.8 

17.5 

16.96 

10.1 

17.7 

35.20 

48.1 

17.9 

49.65 

59.7 

17.3 

68.31 

15.8 

18.5 

16.19 

10.5 

18.7 

35.72 

48.2 

18.2 

49.25 

59.6 

18.3 

66.83 

15.8 

19.5 

15.98 

10.9 

19.7 

36.22 

48.3 

19.9 

48.86 

59.4 

19.3 

65.40 

15.8 

90.5 

15.86 

11.3 

20.7 

36.71 

48.4 

90.9 

48.48 

59.9 

20.3 

64.04 

15.8 

21.5 

15.74 

11.6 

91.7 

37.19 

48.4 

91.9 

48.12 

59.1 

21.3 

69.73 

15.8 

92.5 

15.68 

19.0 

99.7 

37.66 

48.5 

99.2 

47.75 

59.0 

22.9 

61.44 

15.8 

93.5 

15.67 

19.3 

93.7 

38.14 

48.5 

23.2 

47.39 

58.8 

93.9 

60.13 

15.8 

94.5 

15.68 

19.7 

24.7 

38.65 

48.6 

24.2 

47.01 

58.7 

24.9 

58.80 

15.8 

95.5 

15.69 

13.1 

25.7 

39.18 

48.6 

25.2 

46.61 

58.6 

95.2 

57.49 

15.8 

26.4 

15.68 

13.5 

26.7 

39.74 

48.7 

96.9 

46.20 

58.5 

26.2 

55.97 

15.9 

97.4 

15.64 

13.9 

27.7 

40.31 

48.7 

27.9 

45.78 

58.3 

27.2 

54.46 

15.9 

98.4 

15.54 

14.3 

28.7 

40.89 

48.8 

28.2 

45.36 

58.9 

28.2 

52.92 

15.9 

99.4 

15.37 

14.7 

29.7 

41.47 

49.0 

99.9 

44.94 

58.0 

29.2 

51.37 

15.9 

30.4 

15.14 

15.1 

30.7 

42.03 

49.1 

30.9 

44.53 

57.8 

30.2 

49.83 

15.8 

31.4 

14.83 

15.5 

31.7 

42.55 

49.2 

31.9 

44.14 

57.6 

31.2 

48.39 

15.8 

39.4 

14.50 

15.9 

32.7 

43.04 

49.4 

39.1 

43.77 

57.3 

89.9 

46.87 

15.7 
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OmOUMPOLAB  STABS 

.- 

APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WA8HTNGT0N. 

a  Ui8»  Minoris. 
(Polaris.) 

51Cephei(HBV.) 

6  Ursa  IfinorU. 

AUi8»MinoTiB. 

Mean 
Solar 
Date. 

Mem 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

BJght 

Asoen- 

■ton. 

Deolixia- 

tion 

ITorth. 

ooiBr 
Date. 

Bight 

Aaoen- 

•ton. 

Dedina- 

tion 

JToftft. 

Bight 
Aaoen- 
aion. 

Declina- 
tion 
JTortJk. 

Bight 
Aaoen- 
•ton. 

DeeUna- 
tton 

Nov. 

h    m 

1  19 

+88  43 

Nov. 

h    m 

648 

+87  12 

Nov. 

h    m 
18    7 

+86  86' 

Nov. 

h    m 

19  83 

+88  68 

1.4 

14.50 

// 
15.9 

1.7 

43*04 

49.4 

1.1 

43.77 

57.3 

1.2 

46.87 

15.7 

2.4 

14.17 

16.3 

2.7 

43.51 

49.5 

2.1 

43.41 

57.1 

2.2 

45.48 

15.6 

3.4 

13.85 

16.6 

3,7 

43.96 

49.7 

3.1 

43.08 

56.9 

3.2 

44.17 

15.5 

4.4 

13.55 

17.0 

4.7 

44.40 

49.8 

4.1 

42.76 

56.7 

4.2 

42.90 

15.5 

5.4 

13.28 

17.3 

5.6 

44.83 

50.0 

5.1 

42.45 

56.5 

5.2 

41.66 

15.4 

6.4 

13.04 

17.6 

6.6 

45.28 

50.1 

6.1 

42.13 

56.3 

6.2 

40.41 

15.4 

7.4 

12.83 

17.9 

7.6 

45.75 

50.2 

7.1 

41.79 

56.1 

7.2 

39.14 

15.3 

8.4 

12.63 

18.3 

8.6 

46.24 

50.3 

8.1 

41.45 

55.9 

8.9 

37.83 

15.3 

9.4 

12.40 

18.7 

9.6 

46.75 

50.4 

9.1 

41.10 

55.7 

9.2 

36.48 

15.2 

10.4 

12.13 

19.0 

10.6 

47.26 

50.6 

10.1 

40.74 

55.5 

10.2 

35.08 

15.2 

11.4 

11.79 

19.4 

11.6 

47.77 

50.7 

11.1 

40.38 

55.3 

11.2 

33.64 

15.1 

19.4 

n.37 

19.8 

12.6 

48.27 

50.9 

12.1 

40.03 

55.0 

12.2 

32.19 

15.0 

13.4 

10.89 

20.1 

13.6 

48.75 

51.1 

13.1 

39.69 

54.8 

13.2 

30.77 

14.9 

14.4 

10.37 

20.5 

14.6 

49.20 

51.3 

14.1 

39.37 

54.5 

14.2 

29.39 

14.7 

15.4 

9.81 

20.8 

15.6 

49.63 

51.6 

15.1 

39.07 

54.2 

15.2 

28.07 

14.6 

16.4 

9.26 

21.2 

16.6 

50.03 

51.8 

16.1 

38.79 

53.9 

16.2 

26.81 

14.4 

17.4 

8.73 

21.5 

17.6 

50.41 

52.0 

17.1 

38.53 

53.6 

17.2 

25.68 

14.3 

18.4 

8.22 

21.8 

18.6 

50.79 

52.2 

18.1 

38.27 

53.4 

18.2 

24.47 

14.1 

19.4 

7.77 

22.1 

19.6 

51.18 

52.4 

19.1 

38.01 

53.1 

19.2 

23.35 

14.0 

20.4 

7.36 

22.4 

20.6 

51.58 

52.6 

20.1 

37.74 

52.9 

20.2 

22.20 

13.9 

21.4 

6.95 

22.7 

21.6 

51.99 

52.7 

21.1 

37.46 

52.7 

21.2 

21.02 

13.8 

82.4 

6.54 

23.0 

22.6 

52.44 

52.9 

22.1 

37.18 

52.4 

22.2 

19.80 

13.7 

23.4 

6.10 

23.3 

23.6 

52.90 

53.1 

23.1 

36.89 

52.2 

23.2 

18.52 

13.6 

24.4 

5.61 

23.7 

24.6 

53.36 

53.3 

24.1 

36.59 

51.9 

24.2 

17.20 

13.5 

25.4 

5.05 

24.0 

25.6 

53.82 

53.6 

25.1 

36.29 

61.6 

25.2 

15.87 

13.3 

26.4 

4.43 

24.4 

26.6 

54.26 

53.8 

26.1 

36.00 

51.3 

26.2 

14.54 

13.1 

27.4 

3.75 

24.7 

27.6 

54.68 

54.1 

27.1 

35.73 

51.0 

27.2 

13.25 

12.9 

26.4 

3.02 

25.0 

28.6 

55.07 

54.3 

28.1 

35.48 

50.6 

28.2 

12.03 

12.7 

29.4 

2.27 

25.3 

29.6 

55.43 

54.6 

29.1 

35.25 

50.3 

29.1 

10.88 

12.5 

30.4 

1.52 

25.6 

30.0 

55.75 

54.9 

30.1 

35.04 

50.0 

30.1 

9.80 

12.3 

31.3 

0.81 

25.8 

31.6 

56.05 

55.2 

31.1 

34.86 

49.6 

31.1 

8.79 

19.1 
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OIEOUMPOLAR  STAES 

. 

APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Vrub  IfinoTis. 
{Polaris.^ 

51Cephei(Hw^.) 

dUnnliiDoxiB. 

\  Unn  MinosiB. 

Mean 
8ol«r 
Date. 

Mean 

Mean 
Sohff 
Date. 

Mean 
Solar 
Date. 

Sight 
Aecen- 
aion. 

Deolina- 

tion 

Ifwrth, 

cMnar 
Bate. 

Right 
Aacen- 
aion. 

DeoUna- 

tion 

JTortik. 

Right 
Aacen- 

Bion. 

DeoUna- 

tion 
JTortiL 

Right 
Aaoen- 
aion. 

Declina- 
tion 
JToHA. 

Deo. 

h    m 
1  18 

+  88  43 

Deo. 

h    m 

6  48 

+  87  12 

Deo. 

h    m 

18    7 

+  86  36 

Deo. 

h    m 

19  32 

+88  68 

1.3 

eo'lsi 

85.8 

1.6 

56.05 

55.2 

1.1 

B 

34.86 

it 
49.6 

1.1 

68.79 

18.1 

8.3 

60.14 

86.1 

8.6 

56.34 

55.4 

8.1 

34.69 

49.3 

8.1 

67.83 

11.9 

3.3 

59.50 

86.3 

3.6 

56.64 

55.6 

3.1 

34.51 

49.1 

3.1 

66.90 

11.7 

4.3 

58.91 

86.6 

4.6 

56.95 

55.9 

4.1 

34.32 

48.8 

4.1 

65.96 

11.5 

5.3 

58.31 

86.8 

5.6 

57.87 

56.1 

5.1 

34.13 

48.5 

5.1 

64.99 

11.3 

6.3 

57.71 

87.1 

6.6 

57.63 

56.3 

6.0 

33.94 

48.2 

6.1 

63.98 

11.8 

7.3 

57.07 

37.3 

7.6 

57.98 

56.6 

7.0 

33.74 

47.9 

7.1 

68.98 

11.0 

8.3 

56.38 

87.6 

8.6 

58.33 

56.9 

8.0 

33.53 

47.6 

8.1 

61.84 

10.8 

9.3 

55.61 

87.9 

9.6 

58.68 

57.8 

9.0 

33.33 

47.3 

9.1 

60.76 

10.6 

10.3 

54.78 

88.8 

10.5 

59.01 

57.5 

10.0 

33.14 

46.9 

10.1 

59.70 

10.3 

11.3 

53.91 

88.4 

11.5 

59.31 

57.8 

11.0 

32.97 

46.5 

11.1 

68.68 

10.0 

12.3 

58.99 

88.7 

18.5 

59.59 

58.1 

18.0 

32.82 

46.2 

18.1 

67.78 

9.8 

13.3 

58.07 

88.9 

13.5 

59.83 

58.5 

13.0 

32.69 

45.8 

13.1 

66.84 

9.5 

14.3 

51.18 

89.1 

14.5 

60.04 

58.8 

14.0 

32.59 

45.4 

14.1 

56.03 

9.8 

15.3 

50.31 

89.3 

15.5 

60.84 

59.1 

15.0 

32.50 

45.1 

15.1 

55.87 

8.9 

16.3 

49.49 

89.4 

16.5 

60.44 

59.3 

16.0 

32.41 

44.8 

16.1 

54.55 

8.7 

17.3 

48.78 

89.6 

17.5 

60.65 

59.6 

17.0 

32.32 

44.4 

17.1 

63.84 

8.4 

18.3 

47.97 

89.8 

18.5 

60.87 

59.9 

18.0 

32.22 

44.1 

18.1 

53.18 

8.8 

19.3 

47.84 

30.0 

19.5 

61.11 

60.1 

19.0 

32.11 

43.8 

19.1 

52.36 

8.0 

90.3 

46.49 

30.8 

80.5 

61.37 

60.4 

20.0 

31.99 

43.5 

20.1 

51.55 

7.8 

81.3 

45.78 

30.4 

81.5 

61.64 

60.7 

21.0 

31.87 

43.8 

21.1 

50.71 

7.5 

88.3 

44.89 

30.6 

88.5 

61.91 

61.0 

22.0 

31.75 

48.9 

22.1 

49.86 

7.3 

83.3 

4.3.98 

30.8 

83.5 

68.16 

61.3 

83.0 

31.64 

48.5 

23.1 

49.01 

7.0 

84.3 

43.01 

31.0 

84.5 

68.37 

61.7 

84.0 

31.54 

48.1 

24.1 

48.19 

6.7 

85.3 

41.99 

31.8 

85.5 

62.56 

68.1 

85.0 

31.47 

41.7 

25.1 

47.43 

6.4 

86.3 

40.96 

31.4 

86.5 

62.72 

68.4 

86.0 

31.43 

41.4 

26.1 

46.74 

6.1 

87.3 

39.93 

31.5 

87.5 

62.85 

68.8 

87.0 

31.40 

41.0 

87.1 

46.14 

5.8 

88.3 

38.98 

31.6 

88.5 

62.95 

63.1 

88.0 

31.39 

40.6 

88.1 

45.68 

5.4 

89.3 

37.97 

31.7 

89.5 

63.03 

63.4 

89.0 

31.40 

40.8 

89.1 

45.18 

5.1 

30.3 

37.06 

31.8 

30.5 

63.11 

63.7 

30.0 

31.42 

39.9 

30.1 

44.76 

4.8 

31.3 

36.18 

31.9 

31.5 

63.19 

64.0 

31.0 

31.43 

39.6 

31.1 

44.36 

4.5 

38.3 

35.33 

38.0 

38.5 

63.29 

64.3 

32.0 

31.43 

39.3 

38.1 

43.95 

4.3 

314 


FIXED   STARS,   1889. 


APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Bate. 

a  ADdromeds. 

yPegaai. 

pHjdfi. 

12  CeU. 

Bight 

Decdlnation 
VorOL 

Bight 
Atoenaion. 

Vorth. 

AaSSL. 

DeoUnatloii 

Bi«^t 
Aaonsion. 

I>eeli]iatloii 
&mth. 

Ii     m 

0    2 

+28  28 

h     m 

0    7 

O           t 

+  14  33 

h     m 

0  19 

-77  62 

0  24 

-4  88 

(Deo.30.2) 

37*98  -.14 

4r.3  -0.8 

30.13  -.19 

66'4  -0.8 

• 

51.86-  .00 

/I 
78.8  +0.7 

21.38  -.11 

84'.0  -0.7 

Jan.   9.2 

37.83    .14 

40.3     1.1 

30.01     .19 

56.5    0.0 

50.98    .86 

71.8    1.3 

21.26    .11 

84.7    0.8 

19.9 

37.70    .18 

39.1     1.3 

29.90     .11 

54.6    1.0 

50.16    .78 

70.2    1.0 

21.15    .11 

85.2    0.5 

29.9 

37.57     .18 

37.7    1J> 

29.79    .10 

53.5    1.1 

49.42    .80 

68.0    9.4 

21.05    .10 

85.6    0.3 

Feb.   8.1 

37.46    .10 

36.1     1.0 

29.70    .08 

52.4     1.0 

48.78    .57 

65.4    9.8 

20.96    .08 

85.9  -0.9 

18.1 

37.38  -.07 

34.6  -1.8 

29.64  -.05 

51.4  -1.0 

48.27-  .45 

62.3 +3Ji 

20.89  -.08 

86.0    0.0 

28.1 

37.33  -.03 

32.9    1.0 

29.60  -.09 

50.5    0.9 

47.89    .31 

58.9    3.5 

20.84  -.03 

85.9  +0.9 

Mar.  10.0 

37.32  +.01 

31.3    1.A 

29.59  +.01 

49.6    0.7 

47.66-  .18 

55.3    3.7 

20.82    .00 

85.6     0.4 

20.0 

37.35     .06 

29.9    1.3 

29.61     .06 

49;0     0.5 

47.58    .00 

51.6     3.8 

20.83  +.08 

85.1     0.0 

30.0 

37.42    .10 

28.7    1.1 

29.68    .00 

48.6  -0.8 

47.66+  .15 

47.7    3.8 

20.88    .07 

84.3    0.9 

Apr.  9.0 

37.54  -h.M 

27.7  -0.8 

29.79  +.13 

48.5    0.0 

47.89+  .31 

43.9  +3.8 

20.97  +.11 

83.3  +1.1 

18.9 

37.70    .19 

27.1  -0.4 

29.94    .17 

48.7  +0.3 

48.28    .47 

40.2    3.0 

21.10    .15 

82.0    1.4 

28.9 

37.91     .93 

26.9    0.0 

30.13    .91 

49.1     0.0 

48.82    .81 

36.6    8.4 

21.27    .19 

80.6    1.0 

May   8.9 

38.16    jn 

27.1  +0.4 

30.36    .94 

50.0    1.0 

49.51     .75 

33.3    8.1 

21.48    .98 

78.9    1.8 

18.8 

38.45    .30 

27.6    0.8 

30.62    .97 

51.1     1.3 

50.32    .87 

30.3    9.8 

21.72    M 

77.0    1.9 

28.8 

38.78  +.» 

28.6  +1.1 

30.90  +.30 

52.5  +1.5 

51.24+  .97 

27.7  +9,4 

21.99  +.98 

75.0  -HI.0 

June  7.8 

39.08    .33 

29.9    1.5 

31.21     .31 

54.1     1.7 

52.26  1.06 

25.6    1.9 

22.28    .30 

73.0    9.1 

17.8 

39.42    .34 

31.5    1.8 

31.53     .39 

56.0    1.0 

53.34   I.IO 

23.9    1.4 

22.59    .31 

70.9    9.1 

27.7 

39.76     .33 

33.5    9.0 

31.85     .39 

58.0    9.1 

54.46  1.13 

22.8    0.0 

22.91     Jl 

68.9    9.0 

July  7.7 

40.09    .39 

35.6    9Ji 

32.16    .31 

60.1     9.1 

55.59  1.19 

22.2  +0.3 

23.22    .31 

66.9    1.9 

17.7 

40.41  +.30 

37.9  -W.4 

32.46  +.99 

62.2  +9.1 

56.71+1.00 

22.2  -0.3 

23.52  +J» 

65.0  +1.8 

27.7 

40.70     M 

40.3    9.5 

32.74     JM 

64.4    9.1 

57.77  1.03 

22.8    0.9 

23.81     .97 

63.4     1.0 

Aag.  6.6 

40.95     .94 

42.9    9.5 

32.99     .98 

66.5    9.0 

58.76     .93 

23.9    1.4 

24.07    .96 

61.9    1.3 

16.6 

41.18    M 

45.3    9.5 

33.20     .90 

68.5    1.9 

59.64     .81 

25.5    1.0 

24.30     M 

60.7    l.l 

26.6 

41.36    .17 

47.8    9.4 

33.39    .10 

70.3    1.8 

60.38     .88 

27.7    9.8 

24.60    .18 

59.7    0.8 

Sept.  -5.5 

41.51  +.19 

50.2  +9.3 

33.53  +.13 

72.0  +1.8 

60.96+  .40 

30.1  -9.0 

24.66  +.14 

69.1  +0.6 

15.5 

41.62    .08 

52.4    9.9 

33.64     .00 

73.5     1.4 

(61.36    .31 

33.0    9.9 

24.78    .11 

58.7  +0.3 

25.5 

41.67     .04 

54.5    9.0 

33.71     .05 

74.8    1.9 

61.58+  .19 

35.9     3.0 

24.87    .07 

58.5    0.0 

Oct.    5.5 

41.70  +.01 

56.3     1.7 

33.74  +.09 

75.9    0.0 

61.61-  .07 

39.0    3.1 

24.92  +.04 

58.6 -OJi 

15.4 

41.69  -.03 

67.9    1.5 

33.74  -.01 

76.7    0.7 

61.44     .95 

42.0     3.0 

24.94     .00 

58.9    0.4 

25.4 

41.65 -.05 

59.3  +1.9 

33.71  -.04 

77.3  +0.5 

61.10-  .49 

44.9  -9.7 

24.93  -.03 

59.4  -0.0 

NoF.  4.4 

41.58     .08 

60.4    0.9 

36.66    .08 

77.7    0.3 

60.60    jyi 

47.5    9.4 

24.89     .06 

60.0    0.7 

14.4 

41.49     .10 

61.2    0.0 

33.59    .06 

77.9  -W.1 

59.95    .70 

49.7    9.0 

24.83    .07 

60.7    0.7 

24.3 

41.38     .19 

61.7+0.3 

33.50     .10 

77.8  -0.1 

69.19     .80 

51.5    1.5 

24.76    .08 

61.5    0.8 

Deo.   4.3 

41.26    .13 

61.8    0.0 

33.40    .11 

77.6    0i3 

58.35    .87 

52.6    0.8 

24.67     .10 

62.3    0.8 

14.3 

41.12  -.14 

61.7  -0.3 

33.28  -.11 

77.1  ^.5 

57.45-  .00 

53.1  -0.3 

24.57  -.10 

63.0  -0.8 

24.2 

40.98    .14 

61.2    0.6 

33.17     .11 

76.5    0.7 

56.54     .91 

53.1  +0.4 

24.46    .11 

63.8    0.7 

34.2 

40.84  -.14 

60.5  -0.0 

33.06  -.19 

75.8  -0.8 

55.64-  .80 

52.4  +1.0 

24.35  -.11 

64.4-0.6 
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APPABENT  PLACES  FOB  THE  UPPEB  TBANSTT  AT  WASHINQTON. 

a  Cassiopes. 

/3Ceti. 

e  Pifloiam. 

M6MI 
SolAT 

Sight 

North, 

Bight 

DeoUnatiai 
aouUL 

Bight 

BeQUwrfdon 
North. 

Bight 

DeQUnatian 
North. 

h     m 
0  34 

-f  55*  55 

h     m 
0  37 

o         / 

-18  35 

h     m 
0  38 

+74  22 

h     m 

0  57 

o        / 

+  7  17 

(Dm.30.3) 

11.99 -.aD 

5L6  -«Ji 

8 

60.07  -.18 

60'.6  -0.6 

19.13 -.79 

64?8  +0.3 

8 
10.11  -.11 

96.6  -0.6 

Jw.   9.9 

11.69    .30 

51.9    0.7 

59.94     .19 

61.0    0.4 

18.39    .73 

64.7  -0.3 

9.99    .19 

95.9    0.7 

19.2 

11.40    M 

50.9    1.9 

59.89    .19 

61.3  -0.1 

17.67    .71 

64.1    0.0 

9.87    .19 

95.9    6.7 

29.9 

11.11     JO 

48.8    1.6 

59.70    .11 

61.3  +0.9 

16.97    .66 

69.8    1.5 

9.75    .19 

94.5    0.7 

Feb.   8.1 

10.86    JM 

47.0     9.0 

59.60    .10 

61.0    0.4 

16.34     .50 

61.1      9.0 

9.64     .11 

93.9    0.6 

18.1 

10.64  -.10 

44.9  -«.3 

59.51  -.08 

60.4  +0.7 

15.79  -.50 

68.9  -9.4 

9.54  -.00 

93.3  -0.5 

98.1 

10.47    .14 

49.5     9.5 

59.44     .05 

59.5    1.0 

15.35    .37 

66.3    9.7 

9.46    .07 

99.8    0.4 

Mar.  10.1 

10.36    .08 

40.0    9.5 

59.41  -.08 

58.4    1.9 

15.04     .94 

53.5    9.9 

9.40  -.04 

99.5    0.3 

90.1 

10.31  -.01 

37.4     9.5 

59.40  +.00 

57.1     1.5 

14.87  -.00 

50.5    3.0 

9.38    .00 

22.3  -0.1 

30.0 

10.34  -F.07 

35.0    9.4 

59.44     .06 

55.5    1.7 

14.85  +.06 

47.5    9.0 

9.40  +.04 

22.3  +0.9 

Apr.   9.0 

10.45  -l-.U 

39.7-9.9 

59.51  -I-.IO 

53.6  +1.0 

14.99  +.98 

44.7  -9.8 

9.46  +.08 

22.6  +0.4 

19.0 

10.69    .91 

30.6    1.0 

59.63    .14 

51.6    9.1 

15.28    .36 

49.0     9.5 

9.56    .19 

23.1     0.7 

99.0 

10.87    .98 

99.0    1.6 

59.79    .18 

49.4    9.9 

15.72     .50 

39.7    9.1 

9.70     .16 

24.0    0.9 

Hay   8.9 

11.19    .34 

97.7    1.0 

59.99     .99 

47.2    9.3 

16.28    .61 

37.8    1.7 

9.88    .90 

25.0    1.9 

ia9 

11.55    .30 

96.9    0.5 

60.93    .95 

44.8    9.4 

16.95    .71 

36.3    1.9 

10.11     .94 

26.3    1.4 

98.9 

11.97 -•-.48 

96.6  -0.1 

60.50  +.98 

42.4  +9.4 

17.70  +.70 

35.3  -0.7 

10.36  +.97 

27.8  +1.6 

Jane  7.8 

19.49     .46 

96.8  -H1.4 

60.80    .30 

40.1     9.3 

18.52     .84 

34.9  -0.1 

10.64    .99 

29.5    1.8 

17.8 

19.88    .47 

97.5    0.0 

61.11     .39 

37.8    9.9 

19.38     .87 

35.0  +0.4 

10.94    .30 

31.4     1.9 

97.8 

13.36    .47 

98.7    1.4 

61.43    .38 

35.7    9.0 

20.26     .87 

35.7    0.0 

11.25    .31 

33.4    9.0 

July  7.8 

13.83    .46 

30.3    1.8 

61.76    .39 

33.8    1.8 

21.13     .85 

36.9*    1.5 

11.57     .31 

35.3    9.0 

17.7 

14.98  •I-.44 

39.3  -Hi.9 

69.07  +.31 

32.2  +1.5 

21.96  +.81 

38.6  +1.0 

11.87  +.30 

37.3  +9.0 

97.7 

14.71     .41 

34.7    9.5 

62.38    .90 

30.8    1.9 

22.75     .75 

40.8    9.4 

12.17     .90 

39.3    1.9 

Aug.  6.7 

15.09    .87 

37.4     9.8 

62.66    .97 

29.8    0.8 

23.47     .68 

43.4    9.8 

12.45    .96 

41.1     1.8 

16.6 

15.44     .88 

40.3    3.0 

62.91     .94 

29.2    0.5 

24.10     .50 

46.3    3.1 

12.70     .94 

42.8     1.6 

96.6 

15.73     .97 

43.4     3.1 

63.13     .90 

28.9  +0.1 

24.64     .40 

49.5    3.3 

12.92     .91 

44.3     1.4 

Sept.  5.6 

15.97  -k-M 

46.6  +3.9 

63.31  +.16 

28.9  H>.9 

25.08  +.38 

53.0  +3.5 

13.11  +.17 

45.6  +1.9 

15.6 

16.15    .15 

49.8     3.9 

63.45     .19 

29.3    0.5 

25.41     .97 

56.5     3.6 

13.26    .14 

46.6    1.0 

95.5 

16.98    .10 

53.1     3.9 

63.56     .00 

30.0    0.8 

25.62     .15 

60.9    3.7 

13.38    .10 

47.5    0.7 

Oet.    5.5 

16.34  •f.04 

56.2     3.1 

63.62     .05 

30.9    1.0 

25.72  +.04 

63.9    3.7 

13.47     .07 

48.1     0.5 

15.5 

16.36  -.01 

59.2    9.0 

63.65  +.01 

.32.0    1.9 

25.70  -.08 

67.5    3.5 

13.52    .04 

48.5    0.3 

95.5 

16.39  -.07 

69.0  -W.7 

63.66  -.09 

33.3  -1.3 

25.56  -.90 

71.0+3.3 

13.54  +.01 

48.7  +0.1 

Nov.  4.4 

16.99    .11 

64.6    9.4 

63.62    .05 

34.6    1.3 

25.31     .31 

74.2    3.1 

13.54  -.09 

48.7  -0.1 

14.4 

16.09    .16 

66.8    9.0 

63.56    .07 

35.9    1.3 

24.94     .41 

77.1     9.7 

13.51     .04 

48.6    0.9 

94.4 

15.91     .90 

68.6    1.6 

63.48    .00 

37.2    1.9 

24.48    .51 

79.7    9.3 

13.46     .06 

48.3    0.3 

Deo.   4.3 

15.69    J8 

70.0    1.9 

63.38    .10 

38.4     1.1 

23.93    .50 

81.7     1.8 

13.39     .08 

47.9    0.5 

14.3 

16.44  -.96 

71.0  -W.7 

63.27  -.11 

39.4  -0.0 

23.30 -.65 

83.3  +1.3 

13.30  -.00 

47.3  -0.5 

94.3 

15.17     .98 

71.4  •H>.3 

63.16    .19 

40.3    0.7 

22.62    .70 

84.3    0.7 

13.20     .11 

46.8    0.6 

34.3 

14.88  -.90 

71.3 -«.9 

63.03  -.13 

40.9  -0.5 

21.91  -.73 

84.7  -W.l 

13.09  -.19 

46.1  -«.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

fi  Andromedo. 

^iCeti. 

SSCaaaiopos. 

fl  Piooiam. 

Mean 
SoUr 
Date. 

Bight 
Asoension. 

Nwrth. 

Bight 

Declination 

Bight 
Afloen^n. 

Nwrth, 

Aaeenaion. 

Korik. 

b     m 

1     3 

+35     1 

h     m 

1  18 

-  8  45 

h     m 

1  22 

+69  41 

h     m 
1  25 

O           t 

+  14  46 

(Deo.30.3) 

30.41  -.le 

57.9  -0.9 

97.77  -.19 

34'.4  -6.8 

58.64  -.50 

46.6  +0.8 

31.98 -.19 

90.6  -6.6 

Jan.   9.3 

30.25    .17 

57.5    0.6 

27.64     .19 

35.1     0.6 

58.19     .68 

46.1  +0.9 

31.86     .18 

90.1     0.6 

19.9 

30.08    .17 

56.8    0.9 

27.59    .18 

35.7    0.5 

57.58     .54 

46.0  -0.4 

31.73    .18 

19.4     6.7 

29.3 

29.90    .17 

55.7    1.9 

27.39    .18 

36.0    0.8 

57.04     .53 

45.3    1.0 

31.69    .18 

18.7    0.7 

Feb.   8.9 

29.74    .16 

54.4     1.4 

27.27    .19 

36.9  -0.1 

56.59    .60 

44.1     1.5 

31.46    .18 

17.9     0.8 

18.1 

29.60  -.18 

53.0  -1.6 

27.16  -.10 

36.1  +0.9 

56.04  -.45 

49.3  -1.9 

31.34  -.11 

17.1  -0.8 

S8.1 

29.48    .10 

51.3    1.6 

27.06     .08 

35.9    0.4 

65.63    .37 

40.9     9.3 

31.23    .09 

16.4     0.7 

Mar.  10.1 

29.39    .08 

49.7     1.6 

26.99     .06 

35.4    0.6 

55.30    .96 

37.8     9.6 

31.15    .07 

15.7     0.6 

20.1 

29.35  -.09 

48.1     1.6 

26.95  -.09 

34.6    0.9 

55.07     .17 

35.1     9.7 

31.10 -.03 

15.9     0.5 

30.0 

29.35  +.03 

46.5    1.4 

26.94  +.01 

33.6    1.1 

54.96  -.06 

39.3     9.8 

31.09  +.01 

14.8    0.8 

Apr.  9.0 

29.40  +.06 

45.2  -1.8 

26.97  +.05 

32.4  +1.3 

54.96  +.07 

99.5  HB,7 

31.19 +.06 

14.6  -0.1 

19.0 

29.51     .18 

44.1     0.9 

27.05    .10 

30.9     1.6 

55.09    .19 

96.9    9.5 

31.19    .10 

14.7  +0.9 

29.0 

29.67    .19 

43.3    0.6 

27.17    .14 

29.3    1.6 

55.34     .80 

94.5    9.8 

31.31     .14 

14.9    0.4 

May   8.9 

29.88    Ja 

42.9  -0.3 

27.33    .18 

27.4     1.9 

55.70     .41 

29.4     1.9 

31.48    .18 

15.6     0.7 

18.9 

30.14     .87 

42.8  +0.1 

27.53    .99 

25.4    9.1 

56.16    .51 

90.6    1.5 

31.68    Jtt 

16.4     1.0 

28.9 

30.43  +.81 

43.1  +0.5 

27.77  +.95 

23.3  +9.9 

56.70  +.56 

19.4  -1.0 

31.93  +.96 

17.6  +1.8 

June  7.8 

30.75     .83 

43.7     0.9 

28.03     .96 

21.1     9Ji 

57.39     .64 

18.6  -0.5 

39.90    .96 

18.9    1.5 

17.8 

31.10     .85 

44.8    IJi 

28.32    .80 

18.9    9.9 

57.99     .68 

18.3    0.0 

39.50    .80 

90.4     1.6 

27.8 

31.45     .86 

46.2    1.5 

28.63    .81 

16.7    9.1 

58.69     .71 

18.5  +0.5 

39.81     .88 

99.9    1.6 

July  7.8 

31.81     .86 

47.8    1.8 

28.94     .81 

14.7    9.0 

59.41     .71 

19.9    1.0 

33.13    .« 

94.0    1.9 

17.7 

32.17  +.85 

49.8  •M.O 

99.95  +.81 

12.8  +1.8 

60.19  +.70 

90.5  +1.5 

33.44  +.31 

95.9  +1.9 

27.7 

32.51     .83 

51.9    9.1 

99.55     .80 

11.1      1.6 

60.81     .67 

99.1     1.9 

33.75     .80 

97.9    1.9 

Aug.  6.7 

32.82    .80 

54.2    9.9 

99.84     .96 

9.7    1.3 

61.47    .63 

94.3    9.8 

34.05    M 

99.8    1.9 

16.0 

33.11     .97 

56.6    9.4 

30.11     .95 

8.5    1.0 

69.07    .58 

96.7    9.6 

34.39    .96 

31.6    1.8 

26.6 

33.37    .M 

59.0    9.4 

30.34     .99 

7:7     0.7 

69.69    .51 

99.5    9.9 

34.56    .93 

33.4    1.7 

Sept.  5.6 

33.58  +.90 

61.4  ^.4 

30.55  +.19 

7.1  +0.4 

63.09  +.44 

39.6  +8.9 

34.78  +.90 

34.9  +1.6 

16.6 

33.77    .16 

63.9    9.4 

30.73     .16 

6.9  +0.1 

63.49    .86 

35.9    8.8 

34.96    .17 

36.4    1.8 

25.5 

33.91     .19 

66.2    9.8 

30.87    .19 

7.0 -OJi 

63.81     .97 

39.3    8.4 

35.11     .18 

37.6    1.1 

Cot.    5.5 

34.01     .06 

68.4    9.1 

30.97     .09 

7.4     0.5 

64.04     .18 

49.8    3.5 

35.93     .10 

38.6    0.9 

15.5 

34.07    .05 

70.4    1.9 

31.04     .06 

8.0     0.7 

64.18    .10 

46.2    3.4 

35.31     .07 

39.6    0.7 

25.6 

34.10  +.01 

72.2  +1.7 

31.08  +.03 

8.7  -0.9 

64.93  +.01 

49.7  +8.8 

35.37  +.04 

40.1  +0.5 

NoF.  4.4 

34.10  -.09 

73.8    1.5 

31.09     .00 

9.7     1.0 

64.19 -.06 

52.9     8.1 

35.39  +.01 

40.5    0.8 

14.4 

34.06    .05 

75.2    1.9 

31.08 -.03 

10.7     1.0 

64.06    .18 

55.9    9.9 

35.39  -.09 

40.8  +0.9 

24.4 

33.99    .06 

76.3    0.9 

31.04     .05 

11.7     1.1 

63.83     .96 

58.7     9.6 

35.36     .04 

40.9    0.0 

Dec.  4.3 

33.90    .11 

77.0     0.6 

30.98    .07 

12.8    1.0 

63.53    .84 

61.0     9.1 

35.30     .06 

40.8  -0.1 

14.3 

33.78  -.18 

77.5  +0.8 

30.89  -.09 

13.8  -0.9 

63.15  -.41 

69.9  +1.7 

35.93  -.09 

40.6  -0.8 

24.3 

33.64     .15 

77.6    0.0 

30.79    .10 

14.7    0.8 

69.71     .47 

64.4    1.1 

35.13    .10 

40.3    0.4 

34.3 

33.49  -.16 

77.4  -0.4 

30.68  -.11 

15.4  -0.7 

69.99  -.61 

65.2  +0.6 

35.09  -.11 

39.8  -0.5 
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APPABBNT  PLACES  FOB  THE  UFPBB  TKAN8IT  AT  WASHINGTON. 

a  £ridani. 
(Aehemar.) 

0  Piacium. 

0  Arietta. 

50  Caasiopeas. 

HMD 

Solar 
Date. 

Sight 
Aaoenaion. 

DeoUiiatioii 
Bouth. 

Bight 
Aaoenaion. 

ITorth. 

Bight 
Aaoenaion. 

DeoUnation 
yorth. 

Bight 
Aaoenaion. 

Deollnation 
North. 

h     m 
1  33 

O            1 

-67  47 

h     m 

1  89 

+  8  35 

h     m 

1  48 

+20  16 

h     m 

]  63 

+11   62 

(Deo.30.3) 

8 

34.02  -.88 

87'.9  -0.7 

31.36  -.11 

49.3  -0.6 

29.99  -.11 

52.4  -0.3 

58.42  -.68 

7l'.7  +1.9 

Jan.    9.3 

33.70     .88 

88.3  -0.1 

31.24     .19 

48.7    0.6 

29.86    .18 

52.0    0.5 

57.86     .57 

72.7     0.6 

19.2 

33.37     .98 

88.2  40.4 

31.11     .18 

48.1     0.6 

29.73    .14 

^"51.5    0.6 

57.26     .61 

73.0  +0.1 

29.2 

33.05     .81 

87.4     1.0 

30.98    .18 

47.4    06 

29.58    .15 

50.8    0.7 

56.63     .69 

72.8  -0.5 

Feb.    8.2 

32.74     .89 

86.2    1.5 

30.85    .18 

46.8    0.6 

29.43    .14 

50.1     0.8 

56.02    .60 

72.0     1.1 

18.1 

32.46  -.87 

84.4  +8.0 

30.72  -.18 

46.3-0.5 

29.29  -.13 

49.2  -0.8 

55.43  -.55 

70.7  -1.6 

28.1 

32.21     .88 

82.2    9.4 

30.61     .10 

46.8    0.4 

29.16    .18 

48.4     0.9 

54.91     .48 

68.9    9.0 

Mar.  10.1 

32.00     .18 

79.5    8.8 

30.52     .06 

45.5    0.8 

29.06    .09 

47.6    0.8 

54.47     .89 

66.7    2.3 

20.1 

31.85    .18 

76.6     8.1 

30.46  -.04 

45.3  -0.1 

28.98    .06 

46.7     0.7 

54.13     .98 

64.2    9.6 

30.0 

31.75  -.06 

73.3     8.8 

30.43    .00 

45.3  40.1 

28.95  -.08 

46.0     0.6 

53.90     .16 

61.5     9.7 

Apr.   9.0 

31.72     .00 

69.9  +3.5 

.^.45  +.04 

45.5  +0.3 

28.95  +.03 

45.6  -0.4 

53.81  -.08 

58.8  -8.7 

19.0 

31.76  +.07 

66.3     8.6 

30.51     .06 

45.9    0.5 

29.01     .06 

45.3  -0.8 

53.86  +.11 

56.0    8.7 

29.0 

31.87     .14 

62.7     8.6 

30.61     .18 

46.6    0.8 

29.11     .18 

45.2  +0.1 

54.04     .95 

63.4    8.5 

Maj   8.9 

32.05    .81 

59.1     8.5 

30.76    .17 

47.5    1.0 

29.26     .17 

45.4     0.3 

54.35     .87 

51.1     8.9 

18.9 

32.29    .86 

55.6     8.4 

30.95    .91 

48.6    1.3 

29.45    .81 

45.9    0.6 

54.79     .40 

49.1     1.8 

28.9 

32.61  +.84 

52.3  +8.8 

31.18  +JM 

60.0  +1.5 

29.68  +.86 

46.6  +0.9 

55.33  +.50 

47.4  -1.4 

Jane  7.8 

32.97    .80 

49.2     8.9 

31.44     .97 

51.5    1.6 

29.95    JW 

47.6    1.1 

55.96     .67 

46.2    1.0 

17.8 

33.38    .43 

46.5    8.5 

31.72    M 

53.2    1.8 

30.24     .80 

48.9    1.4 

56.66    .73 

45.5  -0.5 

27.8 

33.83    .46 

44.1     8.1 

32.03     .81 

55.0    1.9 

30.55    .88 

50.4     1.6 

57.42    .77 

45.3    0.0 

Julj   7.8 

34.31     .48 

42.3     1.6 

32.34    .81 

56.9    1.9 

30.88    .38 

52.0     1.7 

58.20     .79 

45.5  +0.5 

17.7 

34.80  •I-.40 

40.9  +1.1 

32.65  +.81 

58.8  +1.9 

31.20  +.38 

53.8  +1.8 

59.00  +.79 

46.3  +1.0 

27.7 

35.28    .48 

40.1  +0.6 

32.95    .80 

60.7    1.8 

31.52    .31 

55.6    1.9 

59.79     .78 

47.6    1.5 

Aog.  6.7 

35.75    .46 

39.8    0.0 

33.25    JW 

62.5    1.7 

31.83    .30 

57.5    1.9 

60.56    .75 

49.2    1.9 

16.6 

36.19    .48 

40.1  -0.6 

33.52    .86 

64.1     1.6 

32.12    .88 

59.4     1.8 

61.28    .70 

51.3    9.3 

26.6 

36.00    .86 

41.0     l.l 

33.77    .91 

65.7.   1.4 

32.39    .85 

61.2     1.8 

61.96    .64 

53.8    9.6 

Sept.  6.6 

36.95  +.83 

42.4  -1.6 

34.00  +.81 

67.0  +1.8 

32.62 +J» 

62.9  +1.7 

62.56  +.57 

56.6  +9.9 

15.6 

37.25    .97 

44.3    9.1 

34.19    .18 

68.1     1.0 

32.83    .19 

64.6    iJi 

63.09    .48 

59.7     3.9 

25.6 

37.48    M 

46.6    8.4 

34.35    .14 

69.0    0.8 

33.01     .16 

66.0    1.4 

63.54     .40 

62.9    3.3 

Oct.    5.5 

37.66    .13 

49.2    9.7 

34.48    .11 

69.6    0.5 

33.15    .18 

67.3    1.9 

63.89    .31 

66.3     3.4 

15.5 

37.74  +.06 

52.0    8.9 

34.58    .06 

70.0    0.3 

33.27    .10 

68.4    1.0 

64.15    .91 

69.7    3.4 

25.5 

37.76  -.01 

55.0  -8.9 

34.64  +.05 

70.3  +0.8 

33.35  +.06 

69.4  +0.9 

64.31  +.11 

73.2  +8.4 

Nov.   4.4 

37.72    .06 

57.8    8.8 

34.68  +.08 

70.4    0.0 

33.40    .03 

70.1      0.7 

64.37    .00 

76.6     3.3 

14.4 

37.61     .14 

60.5    9.7 

34.69    .00 

70.3  -0.2 

33.41  +.01 

70.7    OJi 

64.31  -.11 

79.8    3.1 

24.4 

37.45    .19 

63.0     9.4 

34.67  -.03 

70.0    0.8 

33.41  -.08 

71 A     0.3 

64.15    .91 

82.8    9.8 

Deo.   4.3 

37.23    .88 

65.2    9.0 

34.63    .65 

69.7    0.4 

33.37    .05 

71.4  +0.1 

63.89    .31 

85.5    9.5 

14.3 

36.98 -.87 

67.0  -1.5 

34.67  -.07 

69.2  -0.5 

33.31  -.07 

71.4     0.0 

63.53  -.40 

87.7  49.1 

24.3 

36.69    .80 

68.3    1.0 

34.48    .00 

68.7    OJS 

33.22    .10 

71.3-0.9 

63.09     .48 

89.6    1.6 

34.3 

36.38  -.88 

69.0  -0.5 

34.38  -.11 

68.2  -0.6 

33.11  -.18 

71.0  -0.3 

62.57  -.55 

90.9  +1.0  1 

J 
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AFPABENT  PLACES  FOR  THE  UPPER  TRAKSIT  AT  WASHIKGTOK. 

a  Arietie. 

f  1  Ceti. 

iCawiopea. 

f  •  Ceti. 

Mean 
SoUr 
Date. 

Bight 
Aeoemloii. 

DeelinattoD 
Forth. 

aJSSL. 

Nora, 

^Mgjfc^ 

North. 

.SSL 

DeellDa«iaD 
North, 

h     m 

2    0 

+22  66 

h     m 

2    7 

+  8  19 

h     m 
2  19 

+66  6S 

h     m 
2  22 

+  7  57 

(D6O.30.3) 

54!55  -.11 

13.6  -0.9 

6.58  -.10 

W-'S  -0.5 

s 
55.78  -.87 

78!V  +1.8 

16.10  -.88 

37.8  -8  J 

Jed.   9.3 

54.43     .13 

13.3     0.4 

6.47    .19 

85.6     0.8 

55.39    .40 

79.8    0.8 

15.00    .11 

36.7    8.8 

19.9 

54.39     .15 

11.9     0.5 

6.35    .18 

85.0    0.6 

54.95    .45 

60.4  +0.8 

14.87    .18 

36.1     0.6 

39.2 

54.14     .15 

11.3     0.7 

6.31     .14 

34.5    0.8 

54.48    .47 

60.5-8.9 

14.74     .14 

35.6    0.6 

Feb.  8.3 

53.98    .15 

10.5    0.8 

6.07     .14 

83.9    0.5 

54.00    .47 

80.0     8.8 

14.50     .16 

35.1     8.6 

18.3 

53.83  -.14 

9.7  -0.9 

5.93  -.13 

83.6  -0.4 

63.53  -.45 

78.9  -1.8 

14.44  -.14 

34.6  -8.4 

38.3 

53.69     .13 

8.8    0.9 

5.80    .19 

83.1     0.8 

53.10    .41 

77.4     1.7 

14.31     .18 

34.9    8.8 

Mar.  10.1 

53.58     .10 

7.9     0.9 

5.69     .10 

83.8    0.9 

58.78     .84 

75.5    9.0 

14.19    .11 

34.0    8J9 

30.1 

53.49    .07 

7.0     0.8 

5.60     .07 

83.6  -8.1 

58.41     .90 

73.3     9.8 

14.09     .08 

33.8  -8.1 

30.1 

53.44  -.03 

6.3    0.7 

5.55  -.08 

88.6  +0.1 

58.19    .17 

70.9    9.6 

14.03  -.06 

33.9  +8.1 

Apr.  9.1 

53.43  -{-.OB 

5.6  -0.5 

5.54  +.01 

38.8  +0.3 

58.06  -.07 

68.4  -4.6 

14.00     .88 

34.1  +8  J 

19.0 

53.47     .07 

5.1     0.3 

5.57     .06 

83.3    0.5 

58.06  +.04 

65.8    9.5 

14.08  +.04 

34.5    8.6 

39.0 

53.56    .11 

4.9  -0.1 

5.65    .10 

83.9    0.8 

58.16    .16 

63.4     9.4 

14.08     .08 

85.1     8.7 

Maj   9.0 

53.70    .10 

4.9  40.1 

5.77     .14 

84.7    1.0 

53.37     .90 

61.1     9.1 

14.19     .18 

36.0    1.8 

18.9 

53.88    M 

5.3     0.4 

5.94     .19 

85.8     1.9 

53.68    .88 

59.1     1.8 

14.34     .17 

37.1     1.9 

38.9 

54.11  -^.SH 

5.7  +0.7 

6.15  +.99 

37.1  +1.4 

53.08  +.44 

57.4  -1.5 

14.54  +.91 

38.3  +1.4 

June  7.9 

54.37     .96 

6.6    1.0 

6.39     .95 

38.6     1.6 

53.56     .58 

56.1     1.1 

14.77     .96 

39.8    tj6 

17.9 

54.67     .30 

7.7    1.9 

6.66     .98 

30.3     1.7 

54.11     .57 

55.3    0.6 

16.03     .97 

41.4     1.7 

37.8 

54.98     .» 

9.0     1.4 

6.95     .30 

33.0     1.8 

54.71     .89 

54.9  -0.9 

15.31     .90 

43.1     1.7 

July   7.8 

55.31     .83 

10.5    1.6 

7.35     .31 

33.8    1.8 

55.35     .85 

55.0+8.8 

15.61     .80 

44.9    1.8 

17.8 

55.64  +.33 

18.1  +1.7 

7.56  +.31 

35.6  +1.8 

56.00  +.86 

55.5  +8.8 

15.98  +.81 

46.7  +1.8 

37.7 

55.96    .» 

13.9    1.8 

7.87     .30 

37.4     1.8 

56.66     .86 

56.5     1.9 

16.33    .81 

48.5    1.7 

Aug.  6.7 

56.38    .31 

15.7     1.8 

8.18     .99 

39.3    1.7 

57.31     .84 

57.0     1.6 

16.53     .80 

50.8    1.8 

16.7 

56.58     .99 

17.6     1.8 

8.46     .97 

40.8    IJi 

57.93     .81 

50.7    9.0 

16.83    M 

51.7     1.6 

86.7 

56.86    .90 

19.4     1.8 

8.73     .95 

43.3    1.3 

58.53    .57 

61.9     9.8 

17.10     M 

53.1     1.3 

Sept.  5.6 

57.11  +.M 

31.3  +1.7 

8.97  +.93 

43.4  +1.1 

59.07  +.58 

64.3+8.6 

17.35  +JM 

54.3  +1.1 

15.6 

57.33     .91 

33.8    1.0 

9.18    .90 

44.5    0.9 

50.55    .46 

67.1     9.6 

17.57     .91 

55.3    8.9 

36.6 

57.53     .18 

34.4     1.5 

9.37     .17 

45.3    0.7 

59.98    .89 

70.0     8.0 

17.77     .18 

56.1     0.7 

Oct.    5.6 

57.68    .14 

85.8    1.8 

9.53    .14 

45.9    0.5 

60.34     .89 

73.1     3.1 

17.94     .15 

66.7    0.6 

15.6 

57.81     .11 

37.1     1.9 

9.65     .11 

46.3     0.3 

60.63     .96 

76.3     8.9 

18.08    .18 

57.0  +0.9 

35.5 

57.91  +.06 

38.3  +1.0 

9.74  +.06 

46.5  +0.1 

60.84  +.17 

79.6  +8.9 

18.19  +.18 

57.1     0.0 

Nov.  4.5 

57.97     .05 

39.1     0.8 

9.81     .05 

46.5  -0.1 

60.97  +.08 

88.7    3.1 

18.87    .07 

67.1  -0.1 

14.4 

58.00  +.09 

39.8    0.7 

9.85  +.09 

46.4    0.9 

61.01     .00 

65.8    8.0 

18.33    .04 

56.9    0.9 

34.4 

58.00  -.01 

30.4    0.5 

9.85  -.01 

46.1     0.3 

60.97  -.08 

88.7    9.8 

18.35  +.01 

56.6    0.8 

Deo.   4.4 

57.98    .04 

30.8    0.3 

9.8:)    .03 

45.7     0.4 

60.85    .18 

91.3    9.6 

18.34  -.09 

56.8    0.4 

14.4 

57.93  -.07 

31.0  +0.1 

9.79  -.06 

45.3  -8.5 

60.64 -J6 

93.7  +8.1 

18.81  ^M 

66.8 -0J( 

34.3 

57.84     .09 

31.0-0.1 

9.73     .06 

44.8    0.5 

60.36    .88 

05.6    1.7 

16.84     .87 

66.3    0.6 

34.3 

57.74  -.11 

30.9  -0.3 

9.63  -.10 

44.3  -8.5 

60.01  -.88 

07.0  +1.9 

18.16  -.18 

64.7-0.6 
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APPARENT  PLAGES  FOB  THE  UFPEB  TBAN8IT  AT  WA8HIMQT0N. 

7  Ceti. 

a  Ceti. 

48  Cepbei  (H.) 

CArieUa. 

Mean 
SolAT 
Bate. 

Bight 

]>e6ll]ialio]i 
North. 

AnoenrifflP. 

DeeUnatton 
Uorik. 

B1«1U 

Nvrik. 

KiAt 
AMeurion. 

DeolJiiation 
North. 

h     m 

2  37 

O            1 

+  2  45 

h     m 
2  56 

+  889 

h      m 

3    6 

+ri  19 

h     m 
3    8 

+20  37 

(Deo.30.3) 

39.65  -.00 

65'.4  -0.7 

98^9  -.07 

6.0  -0.7 

17.55  -.58 

40'6  4U 

31.16  -.08 

64'.'3  -0.1 

Jan.   9.3 

39.55    .11 

54.7     0.7 

98.33    .10 

5.3     0.6 

16.89    .71 

49.5    1.7 

31.07    .10 

54.9    0.9 

19.9 

39.43    .13 

64.0    0.« 

98.99    .13 

4.7    0.6 

16.19    .89 

43.9    1.1 

30.95    .18 

54.0    0.3 

90.2 

39.99    .14 

53.5     0.5 

98.08    .14 

4.9     0.5 

15.96    .88 

44.8  40.6 

30.81     .15 

53.6    0.3 

Feb.  8.2 

39.14     .15 

53.1     0.4 

97.93    .15 

3.7     0.4 

14.35    .91 

45.1     0.0 

30.65    .16 

53.3    0.4 

18.9 

31.99  -.16 

69.7  -0.8 

97.78  -.15 

3.4  ^.Z 

13.43  -.91 

44.7  -0.6 

30.48  -.17 

59.8  -0.5 

28.9 

31.85    .14 

59.5  -0.1 

97.63    .15 

8.9  -0.9 

19.54     .86 

43.9    IJI 

30.31     .16 

69.3    0.5 

Mar.  10.1 

31.79    .18 

59.5    0.0 

97.49     .13 

3.1     0.0 

11.71     .77 

49.4     1.7 

30.16    .15 

51.7     0.6 

90.1 

31.61     M 

59.6  40.9 

97.37    .11 

3.9  40.9 

10.99     .65 

40.6    9.1 

30.09    .19 

51.1     0.5 

SO.I 

ZiM    .06 

59.9    0.4 

97.98     .08 

3.4    0.3 

10.40    J(l 

38.3    9.4 

99.91     .09 

50.6    0.5 

Apr.  9.1 

31.50  -.09 

53.4  40.6 

97.99  -.04 

3.8  40.5 

9.97  -.34 

35.8  -9.6 

99.84  -.05 

60.9  -0.4 

19.0 

31.50  -(-.OS 

54.1     0.8 

97.90  4.01 

4.5    0.7 

9.73  -.15 

33.1     9.7 

99.89    .00 

49.9     0.9 

99.0 

31.54     .07 

55.0    1.0 

97.93     .05 

5.3    0.0 

9.67  4.08 

30.3    9.7 

99.84  4.04 

49.7  -0.1 

Maj   9.0 

31.63     .11 

56.1     1.9 

97.30    .10 

6.3     1.1 

9.80     Jtt 

97.6    9.6 

99.91     .09 

49.7  40.1 

19.0 

3J.77     .10 

57.4     1.4 

97.49    .14 

7.6    1.3 

10.19    .41 

95.0    9.5 

30.03    .14 

49.9    0.3 

98.9 

31.94  •f-.ao 

59.0  41.6 

97.58  4.18 

9.0  41.5 

10.61  4.58 

99.7  -9.9 

30.19  4.19 

50.4  40.5 

Jane  7.9 

39.16    M 

60.6    1.7 

97.78     J9 

10.6    1.6 

11.97     .79 

90.6    1.9 

30.40    .98 

51.0    0.7 

17.9 

39.41     .96 

69.4    1.8 

98.09    Sb 

19.3    1.7 

19.06     .86 

18.9    1.5 

30.64     .96 

51.8    0.9 

97.8 

39.68    M 

64.3    1.9 

98.98    sn 

14.1     1.8 

19.98     .96 

17.7    J.0 

30.99    M 

59.9    1.1 

July  7.8 

39.97    .80 

66.1     1.9 

98.57    M 

15.9    1.8 

13.98  1.04 

16.8    0.6 

31.91     .31 

54.1     IJH 

17.8 

33.97  +.80 

68.0  41.8 

98.86  4.30 

17.7  41.8 

15.0^1.10 

16.5  -0.1 

31.53  4.39 

55.4  41.3 

97.7 

33.58    .80 

69.7    1.7 

99.17     .30 

19.4     1.7 

16.18  1.13 

16.6  40.3 

31.85    .39 

56.8    1.4 

Aug.  6.7 

33.88    .30 

71.4     1.5 

99.47    .30 

91.0    1.5 

17.31   1.13 

17.9    0.8 

39.17    .39 

58.9    1.5 

16.7 

34.17     M 

79.8    1.3 

99.76    M 

99.4     1.3 

18.44  1.11 

16.9    1.3 

39.48    .31 

59.7    1.4 

96.7 

34.45    .97 

74.1     1.1 

30.05    sn 

93.7     1.1 

19.54  1.08 

19.7    1.7 

39.79    .30 

61.1     1.4 

Sept.  5.6 

34.70  4.94 

75.1  40.0 

30.31  4.96 

94.7  40.9 

90.6041.09 

91.6  49.1 

33.08  4JK 

69.5  41.3 

15.6 

34.94     .99 

75.8     0.6 

30.56     M 

95.5    0.6 

91.58     .04 

93.9    9.4 

33.35    .96 

63.8    1.9 

95.6 

35.15    .90 

76.4     0.4 

30.78     .91 

96.0    0.4 

99.48    .85 

96.5    9.7 

33.59     .98 

64.9    1.1 

Oot.    5.6 

35.33    .17 

76.6  40.1 

30.98     .18 

96.3  40.1 

93.99    .74 

99.4    3.0 

33.89    .91 

66.0    1.0 

15.5 

35.48    .14 

76.6  -0.1 

31.15     .16 

96.3  -0.1 

93.97    .09 

39.5    3.9 

34.01     .18 

66.9    0.8 

95.5 

35.60  -f-.U 

76.4  -0.8 

31.99  4.13 

26.1  -0.3 

94.59  4.48 

35.8  43.3 

34.18  4.15 

67.6  40.7 

Nov.   4.5 

35.70    .08 

76.0    0.5 

31.41     .10 

95.8    0.4 

94.99    .33 

39.9    3.4 

34.39    .19 

68.3    0.6 

14.4 

35.76    .05 

75.5    0.6 

31.49     .07 

95.9    0.6 

95.18  4.17 

49.6    3.4 

34.49    .00 

68.8    0.5 

94.4 

35.80  •l'.09 

74.9    0.7 

31.54     .04 

94.6    0.6 

95.96     .00 

45.9    3.3 

34.50    .06 

69.9    0.3 

Deo.   4.4 

35.80  -.01 

74.9    0.7 

31.56  4.01 

94.0    0.7 

95.18 -.17 

49.1     3.1 

34.53  4.09 

69.5    0.9 

14.4 

35.77  -.04 

73.5  -0.7 

31.56  -.09 

23.3  -0.7 

94.93  -.33 

69.1  44.8 

34.54  -.01 

69.7  40.1 

94.3 

86.79    .«7 

79.7    0.7 

31.59    M 

99.5    0.7 

94.59    .49 

64.8    %Ji 

34.51     .05 

69.8    0.0 

34.3 

35.64  *.09 

79.0  -0.7 

31.45  *.09 

21.9  ^A 

93.95  --.66 

57.0  4«.0 

34.44  -.00 

69.7  -0.1 
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APPABENT  PLACES  FOB  THE  UPPER  TBANSIT  AT  WASHINGTON. 

a  Periei. 

e  £ridani. 

d  Peraei. 

vTaiiri. 

Mnan 
8olftr 
Date. 

Bight 

Declination 
yorth. 

Biglit 
Aeoension. 

Declination 
South, 

Bight 
Aacenaion. 

Declination 
Korih. 

Bight 
AMeoaion. 

Kortk, 

h     m 
3  16 

+49  27 

h     m 

8  27 

-  9  49 

h     m 

3  34 

+47  26 

8  40 

+23  46 

(Deo.30.4) 

24.22  -.13 

59'l  +1.9 

s 
42.04  -.07 

74*3  -IJi 

s 
61.65  -.10 

57.2  +1.9 

53.18  -.06 

37.9  +0.9 

Jan.    9.3 

24.07    .17 

60.2    0.9 

41.96    .10 

75.4     1.0 

61.53     .15 

58.3    0.9 

53.11     .00 

38.0  +0.1 

19.3 

23.87     .81 

60.9    0.5 

41.84     .13 

76.3    0.8 

61.36     .19 

69.1     0.6 

53.00    .19 

38.0  -0.1 

29.3 

23.64     .94 

61.3  +0.1 

41.70     .15 

77.1     0.6 

61.15    .99 

50.6  +0.3 

52.87    .16 

37.9    0.9 

Feb.  8.2 

23.39    .96 

61.2-0.9 

41.55     .16 

77.5    0.4 

60.91     .95 

69.7  -0.1 

52.71     .17 

37.7    0.8 

18.2 

23.12  -.97 

60.8  -0.6 

41.38 -.17 

77.8  -0.1 

60.66  -.98 

S9.5  -0.4 

52.53  -.18 

37.4  -0.4 

28.2 

22.85    .96 

60.0    0.0 

41.21     .17 

77.8  +0.1 

60.40    M 

58.9    0.7 

52.35    .18 

37.0    0.4 

Mar.  10.2 

22.60     .94 

58.9    1.9 

41.05    .16 

77.5     0.4 

60.15     .94 

58.0    1.0 

52.17     .17 

36.5    0.6 

20.1 

22.38    .90 

57.6     1.6 

40.90     .14 

77.0    0.7 

59.93     .91 

56.9    1.3 

52.01     .16 

36.0    0.6 

30.1 

22.21     .15 

56.0    1.6 

40.78     .11 

76.2     0.0 

59.74     .16 

55.5    1.4 

51.88    .18 

35.4    0.6 

Apr.   9.1 

22.08  -.09 

54.3  -1.6 

40.69  -.07 

75.1  +1.9 

59.60  -.11 

54.0  -1.5 

51.78  -.08 

34.9-0.6 

19.1 

22.02  -.03 

52.6    1.8 

40.63  -.08 

73.8    1.4 

59.62  -.06 

52.4     1.6 

51.72 -.03 

34.5    0.4 

29.0 

22.02  +.04 

50.9    1.7 

40.62  +.01 

72.3    1.6 

59.51  +.01 

50.8    1.5 

51.71  +.01 

34.1     0.3 

May    9.0 

22.10     .11 

49.3    1.5 

40.65    .06 

70.5     1.8 

59.55    .08 

49.3    1.4 

51.75     .06 

33.9  -0.1 

19.0 

22.24     .17 

47.8    1.3 

40.73     .10 

68.6    9.0 

59.67     .15 

48.0     1.3 

51.84     .11 

33.9  +0.1 

28.9 

22.45  +.94 

46.6  -1.1 

40.86  +.15 

66.5  +8.1 

69.85 +JU 

46.8  -l.l 

51.98  +.16 

34.0  +0.8 

Jane  7.9 

22.71     .99 

45.7    0.8 

41.03     .18 

64.3    9.9 

60.08    M 

45.8    0.8 

52.16    M 

34.4    0.4 

17.9 

23.03     .34 

45.0    0.5 

41.23     SB 

62.1     9.9 

60.37    .31 

45.2    0.6 

52.39     3i 

34.9    0.0 

27.9 

23.39     .36 

44.7  -0.9 

41.46     .95 

59.9    9.9 

60.71     .36 

44.8  -0.9 

52.64     .97 

35.6    0.8 

Jidy   7.8 

23.78     .41 

44.7  40.9 

41.72     .97 

57.7     9.1 

61.08    .38 

44.7  +0.1 

52.93    .30 

36.5    0.9 

17.8 

24.20  +.49 

45.1  +0.5 

42.00  +.99 

55.6  +9.0 

61.47  +.40 

44.9  +0.4 

53.23  +.31 

37.5  +1.1 

27.8 

24.63     .43 

45.7    0.8 

42.30     .30 

53.8     1.8 

61.88    .49 

45.4     0.6 

53.55    .99 

38.6    1.8 

Aug.  6.8 

25.07     .43 

46.7     1.1 

42.59     .99 

52.1     1.5 

62.30    .43 

46.2    0.0 

53.88     .39 

39.8    1.8 

16.7 

25.50     .43 

47.9     1.4 

42.68    .99 

50.7    19 

62.72    .49 

47.2    1.9 

54.20     .39 

41.0    1.8 

26.7 

25.92    .41 

49.4     1.6 

43.18     .98 

49.7     0.9 

6.3.14     .41 

48.5    1.4 

54.52    .31 

42.3    1.8 

Sept.  5.7 

26.32  +.30 

51.1  +1.8 

43.45  +.97 

49.0  +0.5 

63.54  +.30 

49.9  +1.6 

54.83  +.30 

43.5  +1.8 

16.6 

26.70    .36 

53.0     1.0 

43.71     .95 

48.6  +0.9 

63.92    .37 

51.6    1.7 

55.12    M 

44.7     1.1 

25.6 

27.05    .33 

55.0    9.1 

43.96     .83 

48.6  -0.9 

64.27    .34 

53.4    1.8 

55.40    M 

45.7     1.0 

Oct.    5.6 

27.36     .30 

57.1     9.9 

44.17     .90 

49.0    0.5 

64.60    M 

55.3    1.0 

55.65    JN 

46.7    0.9 

15.6 

27.64     .96 

59.3    9.9 

44.36     .18 

49.7    0.8 

64.89    S7 

57.2    9.0 

55.88     J8 

47.6    0.0 

25.5 

27.88  +.99 

61.6+9.9 

44.53  +.15 

50.6  -1.1 

65.15  +.94 

59.3  +8.0 

56.09  +.19 

48.5  +0.8 

Nov.  4.5 

28.07    .17 

63.8    9.9 

44.66     .19 

51.8    1.3 

65.37    .90 

61.3    9.0 

56.26    .16 

49.2    0.7 

14.5 

28.22    .19 

66.0    9.9 

44.77     .00 

53.2     1.4 

65.54    .15 

63.3    9.0 

56.41     .13 

49.8    0.6 

24.5 

28.32    .07 

68.1-9.0 

44.84     .06 

54.6    1.5 

65.67    .10 

65.3    1.9 

66.52    .00 

60.3    0.5 

Deo.   4.4 

28.36  +.09 

70.1     1.9 

44.88  +.09 

66.1     1.5 

65.74  +.06 

67.2    1.8 

56.50    .06 

60.8    0.4 

14.4 

28.35  -.04 

71.9+1.7 

44.89  -.01 

57.6  -1.4 

65.76  -.01 

68.9  +1.6 

56.63 +U» 

51.1  +0.3 

24.4 

28.29    .00 

73.4     1.4 

44.86    .04 

68.9    1.3 

65.73    .06 

70.4     \A 

66.63  -.09 

61.4    0.8 

34.4 

28.18  -.14 

74.7  +1.1 

44.80  -.08 

60.2  -1.1 

65.64  -.11 

71.7+1.1 

56.50  -.06 

51.6  +0.1 
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APPABENT  PLACES  FOR  THE  UFPEB  TRANSIT  AT  WASHINGTON. 

CPorwi. 

y  Eridani. 

y  Tauri. 

e  Tauri. 

Solar 
Dftto. 

Bight 

Beolination 
North, 

Bight 
ABoenslon. 

Dedinatlon 
South. 

^  Bight 

BeeUnatloii 
North. 

A^^? 

DeeUnatlon 
North. 

h     m 

3  47 

+3f  83 

h     m 

3  52 

O           1 

-13  49 

h     m 
4  13 

+  15  21 

h     m 
4  22 

+  18  55 

(Deo.30.4) 

9.39  -.05 

10j6  +0.5 

a 
51.22  -.05 

40''6  -1.5 

28.71  -.09 

27'.6  -0.9 

8.23  -.01 

1/ 
56.7  -0.1 

Jan.    9.3 

9.31     .00 

11.1     0.4 

51.15    .00 

41.9     1.3 

28.67     .06 

27.4    0.9 

8.20    .05 

56.7    0.1 

19.3 

9.20    .13 

11.4  40.9 

51.04     .19 

43.1     1.0 

28.59     .10 

27.2    0.9 

8.12    .00 

56.6    0.1 

29.3 

9.05     .16 

11.5     0.0 

50.91     .15 

44.0     0.8 

28.48    .13 

26.9    0.9 

8.01     .13 

56.5    0.1 

Feb.   8.3 

8.88    .18 

11.5  -0.1 

50.75    .16 

44.6    0.5 

28.34     .15 

26.7    OJH 

7.87    .16 

56.3    OJi 

18.9 

8.69  -.19 

11.3-0.3 

50.68  -.18 

44.9  -0.1 

28.17 -.17 

26.4  -0.9 

7.70  -.16 

56.2  -0.9 

28.9 

8.49    .10 

10.8     0.6 

50.40     .18 

44.9  +0.1 

28.00     .17 

26.2    0.9 

7.53    .16 

56.0    0.9 

Mar.  10.3 

8.30    .18 

10.3    0.6 

50.23     .17 

44.7    0.4 

27.83     .17 

26.0    OJl 

7.35    .16 

55.7    0.9 

20.9 

8.12    .16 

9.6    0.7 

50.06    .16 

44.1     0.7 

27.66    .16 

25.8    0.9 

7.18    .16 

55.5    0.9 

30.1 

7.97    .13 

8.8    0.8 

49.92    .18 

43.2    1.0 

27.51     .13 

25.6  -0.1 

7.02    .14 

55.2    0.9 

Apr.   9.1 

7.86  -.00 

8.0  -0.8 

49.81  -.10 

42.1  +1.3 

27.40  -.10 

25.5    0.0 

6.90  -.11 

55.0-0.9 

19.1 

7.79  -.04 

7.1     0.8 

49.73     .06 

40.7    1.5 

27.31     .06 

25.6  +0.1 

6.81     .07 

54.9  -0.1 

29.0 

7.77  +.01 

6.4    0.7 

49.69  -.01 

39.0    1.8 

27.27  -.09 

25.7    0.9 

6.76  -.09 

54.8    0.0 

May   9.0 

7.80     .06 

5.7    0.6 

49.70  +.03 

37.2    9.0 

27.28  +.08 

25.9    0.3 

6.76  +.09 

54.9  +0.1 

19.0 

7.89    .11 

5.2     0.4 

49.76     .08 

35.1     9.1 

27.33    .08 

26.3    OJi 

6.81     .07 

55.1    0.3 

29.0 

8.03  +.16 

4.9  -0.9 

49.86  +.19 

32.9  +9.3 

27.44  +.19 

26.9  +0.6 

6.90  +.19 

55.4  40.4 

Jane  7.9 

8.22    .91 

4.7    0.0 

50.00     .16 

30.6    9.3 

27.58    .17 

27.6    0.8 

7.04     .16 

55.8    0.6 

17.9 

8.45     .96 

4.8  +0.9 

50.18     .90 

28.2     9.4 

27.77    .90 

28.4    0.9 

7.22    .90 

56.4    0.7 

27.9 

8.72    .98 

5.1     0.4 

50.40     .98 

25.8    9.3 

27.99    .93 

29.4    1.0 

7.44     .93 

57.2    0.8 

Jnly  7.9 

9.02    .31 

5.6     0.6 

50.65     .96 

23.5     9.9 

28.24    M 

30.5    1.1 

7.69     .96 

58.0    0.9 

17.8 

9.34  +.S3 

6.3  +0.8 

50.91  +.98 

21.3+9.1 

28.51  +.98 

31.6  +1.9 

7.97  +.98 

59.0  +1.0 

27.8 

9.68    .84 

7.1     0.9 

51.20     .99 

19.4     1.9 

28.80     .80 

32.8    1.9 

8.26     .30 

60.0    1.0 

Aug.  6.8 

10.02    .84 

8.1     1.0 

51.49     .80 

17.6    1.6 

29.10    .31 

34.0    1.9 

8.57     JH 

61.1     1.0 

16.7 

10.37     .34 

9.2    1.1 

51.79     .80 

16.2    1.9 

29.41     .31 

35.1     1.1 

8.88    .31 

62.1     1.0 

26.7 

10.71     .84 

"  10.4     1.9 

52.09     .99 

15.2    0.9 

29.72    .30 

36.2    1.0 

9.19     .31 

63.1     1.0 

Sept.  5.7 

11.04  +.89 

11.6  +1.3 

52.37  +  J8 

14.5  +0.5 

30.02  +.30 

37.1  40.9 

9.50  +.80 

64.0  40.9 

15.7 

11.36    .81 

12.9    1.3 

52.65     .97 

14.2  +0.1 

30.31     .99 

37.9    0.7 

9.80     M 

64.8    0.8 

25.6 

11.66     .99 

14.2    1.3 

52.91     M 

14.3  -0.3 

30.59    Sff 

38.6    0.6 

10.09    JM 

65.5    0.7 

Oct.    5.6 

11.93    M 

15.4    1.9 

53.14     M 

14.8    0.7 

30.86    .96 

39.1     0.4 

10.36     .96 

66.1     0.6 

15.6 

19.18    .94 

16.6    1.9 

53.36     M 

15.7     1.0 

31.10     .93 

39.5    0.3 

10.62    M 

66.6    0.4 

25.6 

12.41  +.91 

17.8  +1.9 

53.55  +.18 

16.9  -1.3 

31.32  +.91 

39.7  +0.9 

10.85  +J9 

66.9  +0.3 

Nov.  4.5 

12.60    .18 

19.0    1.1 

53.71     .15 

18.3    1.6 

31.52    .18 

39.8  +0.1 

11.06    M 

67.2    0.9 

14.5 

12.76    .14 

20.0    1.0 

53.84     .11 

19.9     1.7 

31.69    .16 

39.8    0.0 

11.24     47 

67.4    0.1 

24.5 

12.89    .10 

21.0    1.0 

53.94     .08 

21.6    1.7 

31.83    .19 

39.7  -0.1 

11.40    .13 

67.5  +0.1 

Deo.    4.4 

12.97    .06 

22.0    0.9 

54.00    .04 

23.4     1.8 

31.93    .09 

39.6    0.9 

11.51     .10 

67.6    0.0 

14.4 

13.02  +.09 

22.8  +0.8 

54.02  +.01 

25.2  -1.7 

32.00  +.61 

39.4  -0.9 

11.50  +4M 

67.6    0.0 

24.4 

13.02  -.08 

23.5    0.7 

54.01  -.03 

26.8    1.6 

32.03  +.01 

39.2    0.9 

11.62 +U» 

67.6    0.0 

34.4 

12.96  -.08 

24.1  +0.6 

53.97  -.07 

28.3  -1.3 

82.01  -.08 

39.0  -0,9 

11.62 -4» 

67.6    0.0 

21 
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AFPABENT  PLACES  FOB  THB  UFPEB  TRANSIT  AT  WASHINQTOK. 

Solar 
Diito. 

a  Taari. 
(AUMaran,) 

a  Camelopardalu. 

«  Auriga. 

11  Orionu. 

Bl^t 
AMeoBioii. 

DeoUaatlon 
iTertft. 

Aj^SL. 

DMiiiiatioii 

Bight 

DMlbMttflB 

Ifoflk. 

.B^jfc 

BeeUimlion 
North. 

h     m 
4  29 

+  16"  17 

b     m 

4  42 

+66    8 

h     m 

4  49 

+32  69 

h     m 
.4  58 

+  15   14 

(D60.30.4) 

33.84  -.01 

3  J  -0.9 

s 
68.19  -.07 

78.6  4«.4 

46!l9  +.01 

80'.'4  +0.8 

13.78  +.09 

60.'8  -0.3 

Jan.   9.4 

33.81     .06 

3.0    0.9 

68.07     .17 

74.9    9.9 

46.18  -.04 

81.1     8.7 

13.78  -.08 

50.6    0.9 

19.4 

33.14     .00 

8.8    0.9 

61.85    .97 

77.0     1.9 

46.11     .00 

81.8    0.8 

13.73    .07 

60.4    OJi 

39.3 

33.03     .19 

8.6    0.9 

61.54     .35 

78.6     1.5 

46.00     .13 

88.3    8.4 

13.64     .11 

50.8    0.S 

Feb.   8.3 

38.90    .15 

8.4    0.9 

61.16    .41 

79.9     1.0 

45.85     .18 

88.6  +0.3 

13.58     .14 

50.0    0.1 

18.3 

38.74  -.17 

8.8  -0.9 

60.78  -.45 

80.7  +0.8 

45.67  -.10 

88.8    0.0 

13.37  -.18 

49.9  -0.1 

88.2 

38.56    .18 

8.0    0.9 

60.85     .47 

81.0  +0.1 

45.47     .91 

88.8  -0.1 

1.3.19     .18 

49.8    0.1 

Mar.  10.3 

38.38    .18 

1.8     0.9 

59.77     .47 

80.8  -0.4 

45.86     .91 

88.7    0.9 

13.01     .18 

49.7    0.1  , 

80.3 

38.81     .18 

1.6     0.9 

59.31      .44 

80.1     0.9 

45.06    .90 

38.4     0.4 

18.83     .17 

49.6  H).l  ! 

30.8 

38.05    .14 

1.5    0.1 

58.89    .40 

79.0    1.3 

44.87     .17 

81.9    0.5 

18.67     .15 

49.5    0.0 

Apr.    9.1 

31.98 -.11 

1.4  -0.1 

58.58  -.33 

77.6  -1.8 

44.71  -.14 

81.3  -0.6 

18.58  -.13 

49.5    0.0 

19.1 

31.83     .07 

1.4     0.0 

58.83     .95 

75.8     1.0 

44..58     .10 

80.6    0.7 

18.41     .00 

49.6  40.1 

89.1 

31.78 -.08 

1.4  +0.1 

58.03     .15 

73.7     9.1 

44.60  -.05 

80.0    0.7 

18.34     .05 

49.7    0.9 

Maj    9.1 

31.77 +.09 

1.6    0.3 

57.93  -.05 

71.5     9.9 

44.47     .00 

19.3    0.7 

18.30  -.01 

50.0    OJ 

19.0 

31.81     .06 

8.0    0.4 

57.93  +.05 

69.3     9.9 

44.60  +.04 

18.6    0.6 

18.38  +.04 

50.3    0.4 

89.0 

3I.89+.I1 

8.4  +0.5 

58.03  +.18 

67.0  Hi.9 

44.56  +.10 

18.1  -0.5 

18.37  +.08 

60.8  40.5 

June  8.0 

38.08    .15 

3.0     0.7 

58.84     .95 

64.9    9.1 

44.70     .16 

17.6    0.4 

18.48     .19 

51.4    0.8 

17.9 

38.80    .19 

3.7     0.8 

58.54     .35 

68.9    1.0 

44.87     M 

17.3    0.9 

18.68    .18 

58.0    0.7 

87.9 

38.41     .99 

4.6     0.0 

58.93     .43 

61.1     1.7 

45.09     .94 

17.8  -0.1 

18.80     M 

68.8    0.8 

July  7.9 

38.65    .95 

5.5     1.0 

59.40     .50 

59.6    1.4 

45.35     JK7 

17.3  +0.1 

13.08     .98 

53.7    0.0 

17.9 

38.91  +.98 

6.5  +1.0 

59.93  +.56 

68.4  -1.0 

45.63  +.30 

17.3  +^.9 

19.87  +.96 

54.7  +0.9 

87.8 

33.80     .90 

7.6     1.1 

60.51     .80 

57.5    0.7 

45.94     .39 

17.6     0.3 

13.54     .98 

55.6    0.0 

Aag.  6.8 

33.50     .80 

8.7    1.0 

61.13     .84 

57.0  -0.4 

46.87     .33 

18.0    0.5 

13.83    d» 

66.6    0.0 

16.8 

33.80     .31 

9.7     1.0 

61.78     .88 

56.7    0.0 

46.61     .34 

18.5    0.8 

14.13     .30 

57.5    0.9 

86.8 

34.11     .31 

10.7    0.0 

68.45     .87 

56.9  +0.4 

46.96     .39 

19.1      8.6 

14.48     .31 

58.3    0.8 

Sept.  6.7 

34.41  +.30 

11.5+0.8 

63.18 +.87 

57.4  +0.7 

47.31  +.34 

19.8  +0.7 

14.78  +.30 

69.0  +0.7 

15.7 

34.71     M 

18.3    0.7 

63.79     .85 

58.3     1.0 

47.65     .34 

80.5    0.7 

15.08    .30 

59.6    OJ 

86.7 

35.00    .98 

18.9    0.5 

64.44     .84 

59.5    1.4 

47.99     .33 

81.3    0.8 

15.38    .90 

60.0    0.4 

Oct.    5.6 

35.87     .96 

13.4     0.4 

65.06     .81 

61.1     1.7 

48.31     .38 

88.1     0.8 

15.60     M 

60  3    OJ 

15.6 

35.53     M 

13.7     0.3 

65.65     .57 

68.9     1.0 

48.68     .30 

88.9    0.6 

15.88     .96 

60.5  +0.1  ' 

! 

86.6 

35.77  +.93 

13.9  40.1 

66.19  +.51 

64.9  44.9 

48.90  +.96 

83.7  +0.8 

16.13  +.95 

60.5  -0.1 

No7.  4.6 

35.98    .90 

14.0    0.0 

66.67     .45 

67.8    9.4 

49.17     .95 

84.5    0.8 

16.37     .99 

60.4    O.I 

14.5 

36.17    .n 

13.9  -0.1 

67.08     .37 

69.7    9.6 

49.40     .99 

85.3    0.8 

16.58    .90 

60.8    0.9 

94.5 

36.38    .14 

13.9    0.1 

67.48     .90 

78.3    9.7 

49.60     .18 

86.8    0.0 

16.77     .17 

60.0    0.3 

Dm.   4.5 

36.44     .10 

13.8    0.1 

67.66     .90 

7.5.0    9.7 

49.77     .14 

87.0    0.0 

16.98    .13 

69.7    OJ 

14.5 

96.63  +.08 

19.«  -0.9 

67.81  +.10 

77.7  +9.7 

49.88  +.00 

87.9  40.8 

17.03  +.00 

59.4  -0.3 

84.4 

96.57  +.89 

19.4    OJi 

•7.86    .00 

80.4     %5 

49.95  +.04 

88.7    0.8 

17.10  +.05 

69.1     0.3 

94.4 

96.57  -.89 

13.3  -0.9 

67.80  -.10 

88.8  +9.4 

49.97     .00 

89.5  +0.7 

17.18    M 

68.9-0  J 

FIXED   STARS,   1889. 


323 


APPARENT  PLACES  FOB  THE  UPPER  TRAM8IT  AT  WASHIVaTQN. 

Hera 
Solar 
Date. 

a  Aurwa. 
(CapeSi.) 

0  Orionie. 
(Rigd.) 

13  Taari. 

Groombridge  966. 

Aaeeoaion. 

Ifortk. 

Bicht 
AeeMielOB. 

SomA, 

BIgt 

DeeUiMttoB 

Bight 
Aaeenaion. 

Oeolixiatioii 
North. 

h     m 
5     8 

+46'  62 

h     m 

5    9 

o         / 

-  8  19 

h     m 

5  19 

0           1 

+28  30 

h     m 

5  24 

+  74  57 

(Dec.SO.4) 

29.86  +.08 

62.0+1.5 

12.56  +.01 

57^  -1.0 

16.81  +.04 

43.1  +0J 

66.20  *.01 

67.6+9.9 

Jan.    9.4 

29.85  -.04 

63.4     1.4 

12.55  -.09 

59.1     1.4 

16.82  -.01 

43.6    0.5 

56.10    .18 

70.4     9,7 

19.4 

29.78     .10 

64.7    IM 

12.50     .07 

60.4     1.9 

16.79    M 

44.1     0.4 

55.84     M 

73.0     9.5 

29A 

29.63    .15 

65.8    1.0 

12.41     .11 

61.5    1.0 

16.71     .M 

44.5     0.4 

55.43    .47 

75.3    9.1 

Feb.   8.3 

29.48    .19 

66.7    0.8 

12.28    .14 

62.3    0.7 

16.58    .14 

44.9     0.3 

54.89    .60 

77.2    1.7 

18.3 

29.26  -.93 

67.3  +0.5 

12.13 -.16 

62.9  -0.5 

16.43  -.17 

45.1  +0J 

54.25  -  J8 

78.7  +1.9 

98.3 

29.02    .85 

67.7  +0.9 

11.95    .18 

63.3  -0.9 

16.24     .19 

45.3  +6.1 

53.52    .74 

79.7    0.6 

Mar.  10.3 

28.76     .98 

67.7  -0.1 

11.77     .16 

63.4    0.0 

16.04     .90 

45.3    0.0 

52.76    .76 

80.1  +0.1 

90.3 

28.60    .85 

67.4     9.4 

11.59     .18 

63.2  +«.3 

15.84     .19 

45.2  -OJ 

52.00    .75 

79.9  -0.4 

30.2 

28.26     .88 

66.8    0.7 

11.41     .16 

69.8    0.5 

16.66     .16 

45.0    OJ 

51.26     .70 

79.3    0.9 

Apr.  9.2 

28.05  -.19 

66.0  -0.9 

11.26 -.14 

62.2  +0.8 

15.49  -.15 

44.7  -6.9 

50.59  -JB 

78.1  -1.4 

19.1 

27.88    .15 

65.0    1.1 

11.13    .11 

61.3    1.0 

15.35    .19 

44.3     0.4 

50.01     Jsi 

76.5     1.8 

39.1 

27.76    .09 

63.8    1.8 

11.04      .07 

60.J     iJt 

15.25     .08 

43.9     0.4 

49.55     .30 

74.6    9.1 

Maj   9.1 

27.69  -.08 

62.5    1.3 

10.99  -.09 

58.8    1.5 

15.20  -.03 

43.5    0.4 

49.23    .95 

72.3     9JI 

19.1 

27.69  +.09 

61.2    1.8 

10.97  +^1 

67.2    1.6 

15.19  +.09 

43.1     0.4 

49.05  -.10 

69.9     9.5 

99.0 

97.74  +.09 

60.0  -1.3 

11.01  +.05 

55.5  +1.8 

16.98  +.07 

42.8 -9  J 

49.03  +.00 

67.3  -9.6 

Jane  6.0 

27.86    .15 

58.7    1.9 

11.08     .09 

63.6    1.9 

16.33     .19 

42.5    0.9 

49.16    JU 

64.7     9.5 

lao 

28.04     J9 

67.6    1.0 

11.20     .14 

51.6    9.0 

16.47     .16 

42.4  -0.1 

49.45    J6 

62.9    9.4 

97.9 

28.27     M 

56.6    0.9 

11.36    .17 

49.6    9.0 

15.65    JO 

49.3    0.0 

49.88    .49 

59.8    9.9 

July  7.9 

28.56    .90 

65.8    0.7 

11.54     .80 

47.6    9.9 

16.87     JM 

49.4  +0.1 

50.43    J9 

57.6    9.1 

17.9 

28.86  +.33 

55.2  -0.5 

11.76 +.98 

45.7  +1.9 

16.19 +J6 

49.5  +6.9 

51.11  +.73 

65.7  -1.8 

97.9 

29.21     .30 

64.8    0.3 

19.00     .85 

43.8     IM 

16.40     .99 

42.8    OJ 

51.89    M 

64.0    1.5 

Ang.  6.8 

29.59    .30 

54.6  -0.1 

19.26     .97 

49.1     1.6 

16.70     .91 

43.1     6.4 

59.76     M 

52.7    1.9 

16.8 

29.99    .40 

54.5  +0.1 

19.54     .88 

40.7    1.9 

17.01     .99 

43.5    0.4 

53.69     J6 

51.7    0.8 

96.8 

30.39    .41 

64.7    0.8 

19.82    .88 

80.6    1.0 

17.34     .99 

43.9    0.4 

54.67  1.00 

51.1  -0.4 

Sept.  5.8 

30.80  +.41 

55.0  +0.4 

13.11 +J9 

38.7  +0.6 

17.67  +.98 

44.3+0.4 

55.69+1.08 

60.9    0.0 

1S.7 

31.21     .41 

65.6    0.0 

13.39    M 

38.3  +0.3 

18.00     .33 

44.8    0.4 

56.72  1.03 

51.1  +0.4 

96.7 

31.62     .40 

56.2    0.8 

13.68    .98 

98.9  -0.1 

18.33     .38 

46.2    0.4 

57.75  1.08 

51.7    O.s 

Oct.    5.7 

39.01     .99 

57.1     0.9 

13.95     .97 

98.4    0.4 

18.66     .99 

45.6    0.4 

58.76     M 

52.7    IJ 

15.6 

32.38    .97 

58.1     1.1 

14.21     J5 

39.0    0.8 

18.97     .90 

46.0     0.4 

50.74     M 

54.1     1.0 

95.6 

39.75  +.94 

59.2  +1.8 

14^ +.94 

40.0  -1.1 

19.97  +J» 

46.5  +0.4 

60.65  +  J8 

65.8  +1.9 

Nov.  4.6 

33.08    .31 

66.4     1.3 

14.69    .91 

41.2    1.9 

19.54     S7 

46.9    0.4 

61.49    .79 

57.9    9.9 

14.6 

33.38    M 

61.8    1.4 

14.89    .19 

12.7    1.5 

19.80    .94 

47.3    0.4 

69.23     .69 

60.3    9.5 

94.5 

33.64     .S3 

63.3    1.5 

15.06    .16 

44.3     1.0 

90.0^    .91 

47.7    0.4 

62.86     M 

62.9    9.7 

Dee.   4.5 

33.85    .18 

64.8     1.5 

15.20     .19 

45.9     1.7 

90.21     .17 

48.1     0.5 

63.35     .49 

65.8    9.9 

14.5 

34.01  +.19 

66.3  +1.6 

15.31  +.06 

47.7  -1.7 

90.96  +.19 

48.6  +0.5 

63.69  +.96 

68.7  +3.0 

94.5 

34.11  +.«r 

4^7.9    lA 

15.37  +.04 

49.3    1.6 

90.46    J9 

49.1     6.5 

63.88  +.16 

71.7    3.0 

S4.4 

34.14     .09 

66.4+4.5 

16.99     .99 

66.9  --1.5 

90*51  +J9 

49.6  +6.5 

69.89 -.68 

T4.T+9.9 
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APPABl 

mr  FLAG] 

B8F0BTI 

TRANSIT 

AT  WASH 

INGTON. 

IE  UFFEB 

d  Orionif. 

a  Leporis. 

e  Ononis. 

aColnmlMB. 

Mean 
Solar 
Date. 

Bight 
Aaoenaion. 

DeeUnation 
South. 

Bight 

SouUl 

JSSL 

DeoUnalloa 
SotUk, 

A^^m. 

DedUnatfam 
AmO. 

h     m 

5  26 

-0  22' 

h     m 
5  27 

-n  53 

h     m 
5  80 

-  f  16 

h     m 
5  35 

-84    7 

(Dea.30.4) 

20.48  +.04 

6r.'5  -1.9 

50.60  +.09 

76'3  -9.1 

35.20  +.04 

30'.8  -1.3 

38.72    .00 

70^4  -9J 

Jan.    9.4 

20.50  -.01 

62.6    1.1 

50.59  -.08 

78.3     1.0 

35.22  -.01 

32.0    IJ 

38.70  -.05 

73.1     9J 

19.4 

20.47    .05 

63.6    0.9 

60.54     .07 

80.1     1.0 

3dr.l9     .05 

33.0    1.0 

38.62    .10 

75.5    9J 

29.4 

20.39    .00 

64.5    0.7 

50.45     .11 

81.6     1.3 

35.12    .09 

33.9    0.8 

38.50    .16 

77.5    IJ 

Feb.   8.3 

20.28    .13 

65.1     0.6 

50.32    .14 

82.8    1.0 

35.01     .19 

34.6    0.6 

38.33    .18 

79.1     1.4 

18.3 

20.14  -.15 

65.6  -0.4 

50.16  -.17 

83.7  -0.7 

34.87  -.15 

35.1  -0.4 

38.13  -Jl 

80.4  -IJ 

28.3 

19.98    .17 

65.0  -0.9 

49.98     .19 

84.2  -0.4 

34.71     .17 

35.5  -0.9 

37.90    J3 

81.1    OJ 

Mar.  10.3 

19.80    .18 

66.0    0.0 

49.78     .90 

84,5    0.0 

34.53    .18 

35.6    0.0 

37.66    .91 

81.5-0.1 

20.9 

19.62    .18 

66.0  40.1 

49.68     M 

84.3  +0.8 

34.35    .18 

35.5  40.1 

37.42    .94 

81.3  +0J 

30.2 

19.45    .10 

65.7    0.3 

49.39    .16 

83.8    0.6 

34.17     .17 

35.3    0.8 

37.18    .98 

80.8    OJ 

Apr.   9.2 

19.29  -.14 

65.3  -H).5 

49.21  -.16 

83.1  40.9 

34.01  -.15 

34.9  40.5 

36.96  -.91 

79.7  +1 J 

19.1 

19.16    .11 

64.7    0.7 

49.06    .18 

81.9     1.9 

33.88    .19 

34.2    0.7 

36.76    .18 

78.3    1.6 

29.1 

10.06    .08 

63.9    0.9 

48.95    .10 

80.5    1.5 

33.78    .08 

33.4    0.9 

36.60     .14 

76.6    9.0 

May    9.1 

19.00  -.04 

63.0    1.0 

48.87    .06 

78.9    IS 

33.72  -.04 

32.5    1.1 

36.48    .10 

74.4    9J 

19.1 

18.98    .00 

61.9    1.9 

48.83  -.09 

77.0    9.0 

33.69    .00 

31.3    1.9 

36.40  -.05 

72.0    9.5 

29.0 

19.00  +.04 

60.6  +1.9 

48.83  +M 

74.9 +9Ji 

33.71  +.04 

30.0  +1.4 

36.37    .00 

69.3  49J 

Jane  8.0 

19.07     .00 

59.2    1.4 

48.88    .07 

72.6    9J 

33.77     .08 

28.6    1.5 

36.39  +.04 

66.5    9J 

18.0 

19.18    .18 

57.7    1.5 

48.97    .11 

70.3    9.4 

33.88    .19 

27.0    1.6 

36.46    .09 

63.5    8.0 

28.0 

19.32     .16 

56.1     1.6 

49.10    .15 

67.8    9.4 

34.02    .16 

25.4     1.6 

36.57    .18 

60.5    8.0 

July   7.9 

19.60     .19 

54.6     1.6 

49.27     .18 

65.4    9.4 

34.19    .19 

23.8    1.6 

36.73    .17 

57.5    9.0 

17.9 

19.71  +M 

53.0  +1.6 

49.47  +.91 

63.1  4M 

34.40  +J9 

22.9  +1.6 

36.92  +  Jl 

54.7  49J 

27.9 

19.94     .94 

51.5    1.4 

49.70     JM 

60.9    9.1 

34.63    JN 

20.7    1.6 

37.15    M 

62.0    9J 

kng.  6.8 

20.19    M 

50.1     1.8 

49.95    M 

69.0    1.8 

34.88    .96 

19.3    IJ 

37.41     J7 

49.7    9J 

16.8 

20.46    .97 

48.9    1.1 

50.22    Sff 

57.3    1.5 

35.14    sr 

18.0    1.1 

37.69    JO 

47.6    IJ 

26.8 

20.74     .98 

47.9    0.9 

50.50    J8 

56.0    1.1 

35.42    M 

17.0    OJ 

37.99    Jl 

46.1     IJ 

Sept.  5.8 

21.03 +.90 

47.1  40.6 

50.79  +  JO 

55.1  40.7 

35.70+ JO 

16.3  40.6 

38.30  +.89 

45.0  40J 

15.7 

21.32    .90 

46.6  40.8 

51.08    .90 

54.6 +0J 

35.99    J9 

15.8  +0.8 

38.62    .89 

44.4  40J 

25.7 

21.60    JM 

46.5    0.0 

51.37     .99 

54.6 -OJ 

36.28    J8 

15.6    0.0 

38.94     .89 

44.4  -OJ 

Oct.    5.7 

21.88    .98 

46.6  -0.8 

51.65     M 

54.9    0.6 

36.56    J8 

15.8  -OJ 

39.26    Jl 

45.0    OJ 

15.7 

22.16    .97 

47.0    OJi 

51.93    sr 

65.8    1.0 

36.83    J7 

16.2    0.6 

39.56    JO 

46.1     1.4 

26.6 

22.42  +.95 

47.7  -0.8 

52.19 +J5 

57.0  -1.4 

37.09  +J5 

16.9  -OJ 

39.84 +J7 

47.7  -IJ 

Nov.  4.6 

22.66    .93 

48.6     1.0 

52.43    M 

58.6    1.7 

37.34    J8 

17.9    lA 

40.10    J5 

49.8    9J 

14.6 

22.88    .91 

49.7    1.9 

52.65    M 

60.5    9.0 

37.56    Jl 

19.0    IJ 

40.34    Jl 

62.2    9.6 

24.5 

23.07     .16 

60.9    1.8 

52.83    .17 

62.6    9.1 

37.76    .16 

20.3    1.8 

40.63    .17 

54.9    9.6 

Deo.    4.5 

23.24     .14 

52.2    1.8 

52.99    .18 

64.8    9.9 

37.93    .15 

21.7    1.4 

40.69    .18 

57.8    9.9 

14.5 

23.36  +.11 

53.6  -1.8 

53.10  +.09 

67.1  -9J 

38.06  +.11 

93.1  -M 

40.79  +.08 

60.7-9.9 

24.5 

23.45    .06 

54.8    IJI 

53.17  +UI5 

69.3    9.1 

38.15    .07 

94.4    IJ 

40.85  +.08 

63.6    9J 

34.4 

23.49  +.09 

66.0  -1.1 

53.20    M 

71.3  -IJ 

38.19  +.09 

95.7  -1 J 

40.86  -.09 

66.4  HL6 
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AFPABENT  PLACES  FOB  THE  UFPEB  TBAHSIT  AT  WA8HIKGION. 

a  Orionis. 

V  Ononis. 

28Cafflelop.(H.) 

Mean 
8o]«r 
BAte. 

Bight 

Dedinatlon 
North. 

Bight 
Aweudan. 

DeoUnation 
JTorO. 

^  Bight 

DeeUnatloD 
North. 

Bight 
Amenrion. 

Deellxiatlon 
North. 

h     m 

5  49 

o        / 

+  7  28 

h     m 

6     1 

+  14  46 

h     m 
6    6 

+69  21 

h     m 

6  16 

+22*84 

(Deo.30.5) 

• 

10.07  +.08 

/J 

3.1  -0.8 

• 

14.43  +.08 

46.9  -0.4 

38.32  +.14 

24'.5  +9.7 

s 
15.07  +.10 

6.8    0.0 

Jan.   9.5 

10.10  +.01 

2.4    0.7 

14.49  +.03 

46.5    0.8 

38.39  +.01 

27.2    9.6 

15.14  +.05 

6.9  +0.1 

19.4 

10.10  -.03 

1.7     0.6 

14.49  -.09 

46.2    0.9 

38.33  -.19 

29.8    9.5 

15.16    .00 

7.1     0.9 

S9.4 

10.04     .07 

1.2     0.5 

14.45     .08 

46.0    0.1 

38.15    .94 

32.2    9.3 

15.14  -.05 

7.3     0.9 

Feb.  8.4 

9.95    .11 

0.8    0.3 

14.37    .10 

45.9  -O.l 

37:86    .34 

34.4    9.0 

15.06    .10 

7.5     0.3 

18.4 

9.82  -.14 

0.5  -0.9 

14.24  -.14 

45.9    0.0 

37.46  -.43 

36.2  +1.6 

14.94  -.13 

7.8  +0.8 

28.3 

9.67    .16 

0.3  -0.1 

14.09     .16 

45.9    0.0 

37.00    .50 

37.5    1.1 

14.79    .16 

8.1     0.9 

Mar.  10.3 

9.49     .16 

0.2     0.0 

13.92     .18 

46.0  +0.1 

36.47    .68 

38.4    0.6 

14.61     .18 

a3  0.9 

20.3 

9.32    .18 

0.2  +0.1 

13.74     .18 

46.0    0.1 

35.93     .66 

38.8  40.1 

14.43    .19 

8.5    0.1 

30.3 

9.14    .17 

0.4     0.9 

13.56    .17 

46.1     0.1 

35.38    .58 

38.7  -0.3 

14.24     .18 

8.6  +0.1 

Apr.  9.8 

8.98  -.15 

0.6  +0.3 

13.39  -.16 

46.3  +0.1 

34.86  -.49 

38.1  -0.8 

14.06  -.17 

8.7    0.0 

19.2 

8.84     .19 

1.0     0.4 

13.24     .13 

46.4    0.9 

34.40    .43 

37.1     1.9 

13.90    .14 

8.7    0.0 

29.2 

8.73    .00 

1.4     0.5 

13.13     .10 

46.6    0.9 

34.01     .85 

35.6    1.6 

13.77     .11 

8.6    0.0 

May   9.2 

8.65    .05 

2.0    0.6 

13.05     .06 

46.9    0.3 

33.70     .95 

33.8    1.9 

13.68    .07 

8.6    0.0 

19.1 

8.62  -.01 

2.7    0.7 

13.01  -.09 

47.2    0.4 

33.50    .15 

31.8    9.1 

13.63  -.08 

8.6    0.0 

29.1 

8.63  +.03 

3.5  +0.0 

13.01  +.09 

47.6  +0.4 

33.41  -.04 

29.5  -9.3 

13.62  +.01 

8.6    0.0 

Jane  8.1 

8.68    .07 

4.4     1.0 

13.05     .07 

48.1     0.5 

33.43  +.07 

27.2    9.4 

13.65    .08 

8.6    0.0 

18.0 

8.77    .11 

5.4     1.0 

13.14     .11 

48.6     0.6 

33.55    .18 

24.8    9.4 

13.73     .10 

8.6  +0.1 

28.0 

8.91     .15 

6.6    l.l 

13.27    .14 

49.2    0.6 

33.79    .90 

22.5    9.8 

13.85    .14 

8.7    0.1 

July  8.0 

9.07    .18 

7.6    1.1 

13.43    .18 

49.9    0.7 

34.13    .80 

90.2    9.9 

14.01     .17 

8.9    0.9 

18.0 

9.27  +.fll 

8.7  +1.1 

13.62  +.91 

50.6  +0.7 

34.56  +.47 

18.0  -9.0 

14.20  +.91 

9.0  +0.9 

27.9 

9.49    .03 

9.8    1.1 

13.85    .93 

51.2    0.7 

35.08    .55 

16.1     1.8 

14.42    .93 

9.2    OJl 

Aug.  6.9 

9.74     .95 

10.8    1.0 

14.09     .98 

51.9    0.6 

35.67    .69 

14.5    1.5 

14.67    M 

9.4    0.9 

16.9 

10.00    .97 

11.7    0.8 

14.36     .97 

52.5    0.5 

36.32    .67 

13.1     1.9 

14.94     .98 

9.6    0.9 

26.8 

10.28    .98 

12.6    0.7 

14.64     .99 

53.0    0.4 

37.02    .79 

12.0    0.9 

15.23    .90 

9.8    0.1 

Sept.  6.8 

10.56  +.99 

13.1  +0.5 

14.93  +.30 

53.4  +0.3 

37.76  +.75 

11.2-0.6 

15.53  +.81 

9.9  +0.1 

15.8 

10.85     SO 

13.5  +0.8 

15.23     .80 

53.6+0.9 

38.52    .77 

10.7  -0.9 

15.84     .81 

9.9    0.0 

25.8 

11.15     J» 

13.6    0.0 

15.53     .30 

53.7    0.0 

39.30    .78 

10.7  +0.1 

16.15    .39 

9.9  -0.1 

Oct.    6.7 

11.44     .99 

13.5  -0.9 

15.84     .30 

53.6  -0.1 

40.08    .77 

11.0    0.5 

16.47     .89 

9.8    0.1 

15.7 

11.72     .98 

13.2    0.4 

16.14     .30 

53.4    0.3 

40.85    .76 

11.6    0.8 

16.79    .39 

9.6    0.9 

25.7 

12.00  +JB7 

12.7  -0.6 

16.43  +.99 

53.1  -0.4 

41.60 +.73 

12.6  +1.9 

17.11  +.31 

9.4  -0.9 

Nov.   4.7 

12.27     .90 

12.1     0.7 

16.71     .97 

52.7    0.5 

42.30     .68 

14.0    1.6 

17.41     .90 

9.1     0.8 

14.6 

12.51     .93 

11.3    0.8 

16.97     .95 

52.1     0.5 

42.95    .09 

15.7     1.9 

17.70     .98 

8.9    0.8 

24.6 

12.73     .91 

10.4    0.0 

17.21     .99 

51.6    0.6 

43.54     .64 

17.8    9Ji 

17.96     .95 

8.6     0.9 

I>ec.-"4.6 

12.92    .17 

9.5    0.0 

17.42     .10 

51.0     0.5 

44.03    .44 

20.1     9.4 

18.20    Jn 

8.4     0.9 

14.5 

13.08  +.13 

8.5  -0.0 

17.59  +.15 

50.5  -0.5 

44.42  +.34 

22.6+9.6 

18.40  +.18 

8.3  -0.1 

24.5 

13.19     .09 

7.6    0.0 

17.73     .11 

50.0    0.4 

44.70     .99 

25.2    9.7 

18.55    .13 

8.3     0.0 

34.5 

13.26  +.05 

6.8  -0.8 

17.81  +.06 

49.6  -0.3 

44.86  +.00 

27.9  +9.7 

18.66  +.08 

8.3    0.0 
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APPABEFT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHDiQTOK. 

Mean 
BoUur 
Date. 

a  Argfts. 
(Canopus.) 

aCBDisMajoriB. 
(«W«#.) 

tCania  Majoria. 

aJSSL. 

Deoltnatlon 
South, 

A^^m 

DeeUnafcton 
JTprtik. 

Bight 
AMeudon. 

South. 

▲aoenaioii. 

DedlnatioB 

South, 

e2i 

-62  37 

esi 

+  1^29 

h     m 
6  40 

-16  83 

h     m 
6  54 

-28  49 

(Deo.30.5) 

31.81  +.01 

78J  -3.5 

ia30  +.11 

3U6  -0.4 

I6!09  +.09 

66L8-4.8 

16.07  +.10 

80 '7-9.9 

Jan.    9.6 

31.18  -.06 

75.4    3.9 

18.38    .00 

31.1     0.3 

16.16 +.04 

69.1    9.9 

16.76  +.04 

33.5    9.7 

19.4 

31.08    .13 

78.5    9.9 

18.43  +.01 

30.9    0.9 

16.17  -.01 

61.1     9.0 

16.76  -.09 

86.1     9.5 

29.4 

30.98    .19 

81.3    9.0 

18.40  -.04 

30.8  -0.1 

16.14     .05 

63.0     1.7 

16.73    .00 

38.6    9.3 

Feb.    8.4 

30.70    .90 

83.7    9M 

18.34     .06 

30.8    0.0 

16.07     .10 

64.6     1.4 

16.63    .11 

30.7    1.9 

18.4 

30.48  -.30 

85.7  -1.7 

18.84  -.19 

30.9  +0.1 

16.95  -.13 

65.9  -1.1 

16.50  -.15 

88.4  -1.6 

38.3 

30.10     .33 

87.1     1.9 

18.10     .15 

31.0    0.1 

15.80     .16 

66.8    0.8 

16.33    .10 

33.8    1.9 

Mar.  10.3 

89.76     .35 

88.1     0.7 

17.94     .17 

31.1     0.1 

15.68     .18 

67.5    0.5 

16.13     JKL 

34.8    0.8 

80.3 

89.40     .30 

88.6  -0.9 

17.76    .18 

31.3    0.9 

15.43     .19 

67.8  -0.9 

16.91     M 

85.4  -0.4 

30.3 

89.04     .30 

88.5  +0.3 

17.57    .18 

31.6    0.9 

15.33     .19 

67.8 +OJi 

16.69    M 

35.6    0.0 

Apr.   9.8 

88.68  -.34 

87.9  •H>.8 

17.40  -.17 

31.6+0.9 

16.04  -.18 

67.5  +0.5 

15.47  -.91 

36.3  +0.4 

19.8 

38.35     .81 

86.8    1.3 

17.84     .14 

3  J. 8    0.9 

14.87    .17 

66.9    0.8 

15.86     .90 

34.7    0.8 

89.8 

88.06     .98 

85.8    1.8 

17.11     .11 

38.0    0.9 

14.71     .14 

66.0    l.i 

15.07     .17 

33.7    1.9 

May    9.8 

87.80    .93 

83.8    9.9 

17.01     .06 

38.3    OJt 

14.59    .11 

64.7    1.8 

14.98    .14 

38.3    1.5 

19.1 

87.59    .18 

80.8    9.0 

16.96  -.04 

38.6    0.3 

14.49    .07 

63.3    1.0 

14.79    .11 

30.6    1.8 

89.1 

87.44  -.19 

78.1  +9.9 

16.93     .00 

38.8  +0.3 

14.44  -.03 

61.6  +1.8 

14.71  -.07 

88.6  4^1 

Jane  8.1 

87.35     .00 

75.1     3.1 

16.95  +.04 

83.1    0.4 

14.48  +.01 

59.7    1.9 

14.66  -.08 

86.3    9.3 

18.0 

87.38  -.01 

71.9     3.3 

17.01     .06 

33.6    0.4 

14.45    .04 

57.7    9.0 

14.65  +.01 

83.9    9.5 

88.0 

87.34  +.00 

68.6    8.3 

17.11     .19 

33.9    0.4 

14.51     .06 

56.6    9.1 

14.69     .00 

31.3    9.6 

July  8.0 

87.43    .19 

65.8     3.3 

17.84     .15 

34.3    0.5 

14.61     .19 

63.4    9.1 

14.76    .10 

18.6    9.0 

18.0 

87.58  +.17 

61.9  +3.9 

17.41  +.18 

34.8+0.5 

14.75  +.15 

51.3  4«.l 

14.88  +.13 

16.0  +9.0 

87.9 

37.78    .93 

58.8    9.0 

17.61     .91 

35.3    0.4 

14.98    .18 

49.8    9.0 

15.03    .17 

13.4     %A 

Aag.  6.9 

38.03    .97 

55.9    9.7 

17.84     M 

35.7    0.4 

15.11     JU 

47.3     1.8 

15.81     M 

11.0    9.8 

16.9 

38.33    .39 

53.4    9.3 

18.09     .90 

36.0    0.3 

15.33    .93 

45.7    1.5 

15.43     .93 

8.9    9.0 

86.8 

88.66    .35 

51.3    1.8 

18.36    .97 

36.3    OJi 

15.58    JO 

44.3    1.9 

16.67    JB 

7.1     1.0 

Sept.  5.8 

89.03  +.38 

49.7  +1.8 

18.64  +.99 

36.6  +0.1 

15.83  +S7 

43.8  +0.8 

15.93  +S7 

6.7  +lJi 

15.8 

89.48    .40 

48.7    0.7 

18.93     .80 

36.5    0.0 

16.11     .98 

48.6  +0.4 

16.81     .99 

4.7    0.7 

85.8 

89.88     .41 

48.3  +0.1 

19.84     .80 

36.5  -0.9 

16.40    .99 

43.3    0.0 

16.51     .80 

4.8  +0.9 

Oct.    5.7 

30.83     .41 

48.5  -0.0 

19.54     .81 

36.8    0.8 

16.69    M 

48.6  -0.4 

16.83    .81 

4.3  -0.8 

15.7 

30.63    .40 

49.4     1.9 

19.85    .31 

35.9    0.4 

16.98    M 

43.8    0.9 

17.14     .31 

4.9    0.9 

85.7 

31.08 +.37 

50.9  -1.8 

80.16  +.80 

35.4  -0.5 

17.38  +J9 

44.3  -1.3 

17.45  +.30 

6.1  -1.4 

Nov.   4.7 

31.38    .34 

53.0    9.8 

30.46    .99 

34.9    0.0 

17.56     .96 

45.8    1.0 

17.75     .99 

7.7     1.8 

14.6 

31.71     .30 

55.5    9.8 

80.74     .97 

34.3    0.0 

17.83     M 

47.6    1.9 

18.04     M 

9.7     9.9 

84.6 

31.98     M 

58.5    3.1 

81.01     .96 

33.6    0.0 

18.08    .93 

49.7    9.9 

18.30     .95 

18.1     9.5 

Dec.    4.6 

38.81     .10 

61.8     8.3 

81.85     M 

33.0    0.0 

18.30    .SO 

58.0    9.3 

18.54     .99 

140     9.8 

14.5 

38.37  +.18 

65.8  -3.5 

81.46 +.18 

33.6  H>.5 

18.48  +.10 

64.3  Hi.4 

18.73  +.17 

17.6  -S.9 

8f.5 

33.46  +.00 

68.7    3.5 

81.61     .14 

38.0    0.4 

18.68    .19 

60.7    9.4 

18.88    .13 

80.6    9.9 

34.5 

33.48  -.09 

78.1  -3.3 

81.74  +.11 

31.6  -0.8 

18.73  +.07 

69.0-9.8 

18.99  +.06 

83.4-9.8 
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APPABENT  PLACES  FOB  THE  UFPEB  TBAKSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

(SCaiiiiMajoriB. 

6  Gemmoroin. 

Piazsi  Tii.  67. 

(jfl  Geminoruin. 
(Castor,) 

Bight 
AMonsion. 

DeolinatlOD 
gfffgfj^ 

Bight 
Aaocnaloii. 

DeoUnailoB 
JITerO. 

Bicht 

North, 

Bight 

I>eoliiiation 
North, 

h     m 

7    3 

-26  12 

h     m 
7  13 

+22*  11' 

h     m 
7  19 

+68  41 

h     m 
7  27 

o        / 

+32    7 

(Deo.30.5) 

53.45  -I-.IO 

64'.8  -8.8 

■ 
29.93  +.16 

It 

5.1  -0.8 

21.18  +.33 

22'.'6  +8.6 

31.40  +.18 

47.8  +0.4 

Jan.    9.5 

53.53  +.05 

67,6    8.7 

30.06    .11 

5.0     0.0 

21.44     .80 

25.1     9.6 

31.56    .13 

48.3    0.6 

19.5 

53.66    .M 

70.1     8.5 

30.14  +.06 

5.1  +0.1 

21.58 +.07 

27.8    8.6 

31.66    .87 

49.0    0.7 

29.5 

53.54  -.05 

72.5     8.8 

30.17     .00 

5.3    0.8 

21.69  -.05 

30.4    8.5 

31.70 +.01 

49.7    0.8 

Feb.   8.4 

53.46    .10 

74.6     1.9 

30.14  -.06 

6.6    0.8 

21.47    .17 

33.0    9.4 

31.60  -.04 

50.6    0.8 

18.4 

53.34  -.14 

76.3  -1.0 

30.07  -.08 

5.9  +8.4 

91.24  -M 

35.3+8.8 

81.62 -.09 

51.6  +0.9 

28.4 

53.19     .17 

77.7     1.8 

29.95    .13 

6.4     0.4 

20.90    .37 

37.4     1.8 

31.51     .13 

52.4    0.8 

Mar.  10.3 

53.00    .10 

78.7    0.8 

29.80    .16 

6.8    0.4 

20.49    .44 

39.1     1.6 

31.35    .17 

53.2    0.8 

20.3 

58.80    .81 

79.4  -0.4 

29.63     .18 

7.2    0.4 

20.01      .48 

40.4    1.0 

31.17    .19 

53.9    0.6 

:)0.3 

52.59    .81 

79.6    0.0 

29.45    .18 

7.5     0.3 

19.51     .51 

41.2    0.6 

30.98    .80 

54.4    0.6 

Apr.   9.3 

52.37  -.81 

79.4  +0.3 

29.27  -.18 

7.8  +0.3 

18.99  -.51 

41.5+8.1 

30.78  -.10 

54.8  +0.3 

19.2 

52.17    .19 

78.9    0.7 

29.10    .16 

8.1     0.8 

18.49    .48 

41.3  -0.4 

30.59     .18 

55.1  +0.9 

29.2 

51.99    .17 

78.0    1.1 

28.95    .14 

8.3     0.8 

16.03     .43 

40.7    0.8 

30.42    .16 

55.1     0.0 

Maj   9.2 

51.83    .14 

76.7    1.4 

28.82    .11 

8.4     0.1 

17.63     .38 

39.6    1.3 

30.27     .13 

55.0  -0.9 

19.1 

51.71     .11 

76.1     1.7 

28.73    .07 

6.5  40.1 

17.30     .88 

38.1     1.6 

30.16    .08 

64.8    0.3 

29.1 

51.62 -.07 

73.3  f8.0 

28.68  -.08 

8.5     0.0 

17.06  -.10 

36.3  -1.8 

30.09  -.05 

54.5  -0.4 

Jane  8.1 

51.57 -.03 

71.1     8Ji 

28.66    .00 

8.6    0.0 

16.91  -.10 

34.2    8.9 

30.05  -.01 

54.0    0.5 

18.1 

51.56  +.01 

68.8    8.4 

28.68  +.04 

8.6    0.0 

16.87     .00 

31.9    9^ 

30.07  +.09 

53.5    0.6 

28.0 

51.59    .05 

66.4    8.5 

28.75    .00 

8.6    0.0 

16.92  +.10 

29.5    9Ji 

30.12    .07 

52.9    0.6 

July  8.0 

51.66    .00 

63.9    8.5 

28.85     .18 

8.5    0.0 

17.07     .80 

27.0    9.6 

30.21     .11 

52.3    0.6 

18.0 

51.77 +.19 

61.3  +8.5 

28.99  +.15 

8.5    0.0 

17.32  +J8 

24.5  -8JJ 

30.35  +.15 

51.6  -0.7 

28.0 

51.91     .16 

58.9    8.4 

29.16    .18 

8.4  -0.1 

17.66     .38 

22.1     9.4 

30.52    .18 

50.9    0.7 

Aug.  6.9 

52.08    .10 

56.6    8.9 

29.35    .81 

8.3    0.1 

18.08    .46 

19.7    9.3 

30.72     .88 

50.2    0.7 

16.9 

52.29    .89 

54.5    1.9 

29.58    .84 

8.2    0.8 

18.58    .53 

17.5     9.1 

30.95    M 

49.5    0.7 

26.9 

52.52    .84 

52.7     1.6 

29.83    .86 

8.0    0.8 

19.15     .60 

15.5    1.8 

31.21     .97 

48.8    0.7 

Sept.  5.9 

52.77  +.98 

51.3  +1.8 

30.10  +.88 

7.8  -0.3 

19.78  +.65 

13.8  -1.6 

31.49 +.98 

48.1  -0.7 

15.8 

53.05    .88 

50.4     0.7 

30.38     .88 

7.4    0.4 

20.45    .70 

12.3     1.3 

31.80    .31 

47.3    0.7 

25.8 

53.34     .30 

49.9  +0.8 

30.69    .31 

7.0     0.5 

21.17    .73 

11.1     1.0 

32.12    .33 

46.6    0.7 

Oct.    5.8 

53.64     .31 

50.0  -0.3 

31.00     .88 

6.5     0.6 

21.92    .78 

10.2    0.7 

32.46     .34 

45.8    0.7 

15.7 

53.95    .31 

50.5    0.9 

31.32    .88 

5.8     8.6 

22.68    .77 

9.7-0.8 

32.81     .95 

45.1     0.7 

25.7 

54.26  +.31 

61.6  -1.3 

31.65  +.33 

5.2  -0.7 

23.45  +.77 

9.6  +0.1 

33.17  +.96 

44.4  -0.6 

Nov.  4.7 

54.56     .30 

63.1     1.7 

31.98    .39 

4.5     0.7 

24.21     .75 

9.9    0.5 

33.53    .36 

43.8    0.5 

14.7 

54.85     .88 

55.1    8.1 

32.30    .91 

3.9    0.6 

24.95    .79 

10.6    0.8 

33.88    .95 

43.4    0.4 

24.6 

55.12    .80 

57.4     8.4 

32.61     .88 

3.2    0.6 

25.64     .66 

11.7    1.3 

34.22    .33 

43.0    0.9 

Deo.   4.6 

55.36    .99 

60.0     9.6 

32.69    .97 

2.7    0.5 

26.28    .68 

13.3    i.7 

34.54     .30 

42.8  -0.1 

14.6 

55.57  +.18 

62.7  -8.8 

33.14  +.83 

2.2  -0.4 

26.83 +.60 

15.1  +8.8 

84.82  +.97 

42.9  +0.1 

24.6 

55.73     .13 

65.5    8.8 

33.35     .10 

1.9    0.3 

27.29    .40 

17.3    8.3 

35.07    J» 

43.0    0.9 

34.5 

55.85  +.06 

6a3-8.7 

33.52  +.14 

1.7  -0.1 

27.63  +.88 

19.7+8.6 

35.27  +.17 

43.4  +0.6 
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APPABENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

Kean 
Solw 
Bftto. 

a  Canis  Minoria. 

B  Geminoroin. 
(FoUmx,) 

^  Geminoram. 

3UiwBMajoria(H.) 

Bight 

yorth. 

Bight 
Aaoeoaion. 

DeoUnatioii 
yorth. 

A^SSL 

DecUnatioB 
Korik. 

Bight 
AaoeSiiioii. 

Forth. 

h     m 
7  33 

+  6  30 

h     m 
7  38 

+28  17 

h     m 

7  46 

+27     2 

h     m 
8      1 

+68  47 

(Deo.30.5) 

29.83  -¥.19 

29''6  -1.3 

31.68 +.10 

32!.'l  +0.1 

42.49  +.90 

It 
64.1     0.0 

47.06  +.48 

5l''2  +9,0 

Jau.   9.5 

29.97     .11 

28.4     1.1 

31.85    .14 

32.3    0.3 

42.66     .15 

64.2  +0.9 

47.44     .31 

53.5    9.4 

10.5 

30.05    .06 

27.4     1.0 

31.96    .00 

32.7    0.6 

42.78    .00 

64.5    0.4 

47.69     .19 

56.0    9.6 

99.5 

30.09  +.01 

26.5    0.8 

32.01  +.08 

33.3    0.6 

42.85  +.04 

64.9    0.5 

47.81  +.06 

58.7    9.7 

Feb.  8.4 

30.08  -.04 

25.8    0.6 

32.01  -.03 

33.9    0.7 

42.85  -.09 

65.5     0.6 

47.80  -.07 

61.3    9.6 

18.4 

30.02  -.08 

25.3  -0.4 

31.96 -.08 

34.6  40.7 

42.81  -.07 

66.2  +0.7 

47.67  -.19 

63.9+0.5 

28.4 

29.92    .11 

25.0    0.9 

31.86    .19 

36.4    0.7 

42.72     .11 

66.9     0.7 

47.42     .30 

66.3    9.9 

Mar.  10.3 

29.79     .14 

24.8  -0.1 

31.71     .16 

36.1     0.7 

42.59    .15 

67.6    0.7 

47.08     .38 

68.4     1.0 

20.3 

29.64     .10 

24.8    0.0 

31.55     .17 

36.7    0.0 

42.43    .17 

68.2    0.6 

46.66     .46 

70.2    1.5 

30.3 

29.47     .17 

24.9  +0.9 

31.37     .19 

37.3    0.6 

42.25    .18 

68.8    0.5 

46.18     .40 

71.5    1.1 

Apr.   9.3 

29.30  -.17 

25.1  +0.3 

31.18  -.19 

37.8  +0.4 

42.07  -.18 

69.3  40.4 

45.68  -.50 

72.3  +0.6 

19.2 

29.14     .10 

25.5    0.4 

30.99     .18 

38.1     0.3 

41.88    .17 

69.7    0.3 

46.18    .40 

79.6  40.1 

29.2 

28.99    .14 

25.9    0.6 

30.82    .16 

38.3  40.1 

41.72    .16 

70.0    0.9 

44.69     .47 

72.5  -0.4 

May   9.2 

28.86    .11 

26.4    0.6 

30.68    .13 

38.3    0.0 

41.57    .13 

70.1  +0.1 

44.25    .49 

71.9    0.6 

19.2 

28.76    .06 

27.0    0.7 

30.56    .10 

38.3  -0.1 

41.46    .10 

70.1     0.0 

43.86    .36 

70.8     1.3 

29.1 

28.69  -.06 

27.7  +0.7 

30.49  -.06 

3ai  -0.9 

41.38  -.08 

70.0  -O.i 

43.54  -jn 

69.4  -1.0 

Jaue  8.1 

28.66  -.09 

28.5    0.8 

30.45  -.09 

37.9    0.3 

41.34  -.09 

69.8    0.9 

43.30    .10 

67.5    9.0 

18.1 

28.66  •I-.08 

29.3    0.8 

30.45  +.09 

37.6    0.4 

41.33 +.01 

69.6    0.3 

43.16  -.10 

65.4    9.9 

28.0 

28.69    .06 

30.1     0.9 

30.49     .06 

37.2    0.4 

41.36     .05 

69.a    0.3 

43.11     .00 

63.1     9.4 

July  8.0 

28.76    .09 

31.0    0.9 

30.57     .10 

36.7    0.6 

41.43     .09 

68.9    0.4 

43.15  +.09 

60.6    9.0 

18.0 

28.86  +.19 

31.9+0.8 

30.68  +.13 

36.3  -0.5 

41.54 +.13 

68.5  -0.4 

43.29  +.18 

57.9  -9.6 

28.0 

29.00     .16 

32.7    0.8 

30.83    .17 

35.8    0.5 

41.69     .16 

68.0    0.5 

43.52    JM 

55.3    9.6 

Aug.  6.9 

29.16    .17 

33.4    0.7 

31.02    .90 

35.2    0.6 

41.86    .10 

67.5    0.5 

43.84     .36 

52.7    9.6 

16.9 

29.34     .90 

34.0    0.5 

31.23     .89 

34.6    0.6 

42.06     .99 

67.0    OJ 

44.25     .44 

50.1     9.5 

26.9 

29.55    .99 

34.4     0.4 

31.47     .96 

34.0    0.7 

42.29     .M 

66.3    0.7 

44.73     .51 

47.7     9.4 

Sept.  5.9 

29.79  +.M 

34.7  +0.9 

31.73 +.98 

33.3  -0.7 

42.65  +.97 

65.7  -0.7 

45.27  +.58 

45.4  -0.9 

15.8 

30.04     .90 

34.7  -0.1 

32.02    .30 

32.6    0.7 

42.83     .99 

64.9    0.8 

45.89     .64 

43.3     1.9 

25.8 

30.31     .98 

34.5    0.8 

32.32    .31 

31.8    0.8 

43.13     .31 

64.1     0.8 

46.55     .69 

41.5     1.6 

Got.    5.8 

30.59    .99 

34.1     0.6 

32.64     .33 

31.0    0.8 

43.44     .39 

63.3    0.9 

47.26     .73 

40.0     1.8 

15.7 

30.89    .80 

33.4    0.8 

32.98    .34 

30.2    0.8 

43.77     .34 

62.4    0.9 

48.00     .76 

38.9     1.0 

25.7 

31.19  +.30 

32.5  -1.0 

33.32  +.36 

29.4  -0.8 

44.11  +.34 

61.5-0.9 

48.77  +.77 

38.1  -0.6 

Nov.  4.7 

31.49    .30 

31.3    1.9 

33.67     .36 

28.7    0.7 

44.46     .35 

60.7    0.8 

49.55     .77 

37.7  -0.1 

14.7 

31.80     .30 

30.0     1.3 

34.02     .34 

28.0    0.6 

44.81     .34 

59.9    0.7 

50.32     .76 

37.8  40.3 

24.6 

32.09     .98 

28.7    1.4 

34.35     .39 

27.4    0.5 

45.14     .39 

59.2    0.6 

51.06     .79 

38.3    0.7 

Deo.   4.6 

32.36    .90 

27.2    1.6 

34.66     .30 

27.0    0.4 

45.46     .30 

58.6    9Ji 

51.77     .07 

39.3    1.9 

14.6 

32.60  +.98 

25.7  -1.4 

34.95  +JV7 

26.7  -0.9 

45.75  +.97 

58.2  -0.3 

52.40  +.50 

40.7  +1.6 

24.6 

32.81     .19 

24.3    1.3 

35.19    .99 

26.6    0.0 

46.00     .93 

68.0  -0.1 

52.96    M 

42.5    9.0 

34.5 

32.98  +.14 

23.0  -1.9 

35.40  +.18 

26.7  40 Ji 

46.21  +.18 

68.0  +0.1 

53.40  +40 

44.7  +0.4 
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AFPABENT  PLACES  FOB  THB  UPPEB  TBAN8IT  AT  WASHINQTOK. 

16ArgA.(p) 

9  Canori. 

tHjrdno. 

1  Vnm  Majoria. 

SoUff 
Birte. 

ABoension. 

Deolinatlon 

89Uih. 

Biffhi 
AMeSrioB. 

DeoUnaUon 
Korik, 

Bight 

Dedlaatioii 
JTorO. 

Bight 

Deelination 
Kortk. 

h     m 

8    2 

-23  68 

h     m 
8  26 

+20""  48 

h     m 

8  40 

+   6  49 

h     m 
8  51 

+48  28 

(Deo.30.6) 

49.66  +.17 

63'5  -8.8 

17!56  +J8 

5&A  -0.5 

54.04 +J» 

30'.'3  -1.4 

36.64  +.33 

28.6  +0.8 

Jan.   9.5 

49.80     .18 

66.3    9.7 

17.77    .18 

69.0    0.3 

64.24     .18 

28.9    1.9 

36.84     .87 

29.6    1.1 

19.5 

49.90     .07 

69.0    8.0 

17.92    .13 

68.7  -0.1 

54.40     .13 

27.8    1.0 

37.07    .80 

30.9    1.4 

29.5 

49.94  +.01 

71.6    8.4 

18.02    .07 

68.7  +0.1 

54.50     .08 

26.9    0.8 

37.24     .13 

32.5    1.0 

Feb.   8.5 

49.93  -.04 

73.8     8.8 

18.07  +.09 

58.9    0.3 

54.56  +.03 

26.1     0.0 

37.33  +.00 

34.2    1.8 

18.4 

49.87  -.08 

76.9  -1.9 

18.07  -.08 

59.2  -^.4 

54.56  -.08 

25.6  -0.4 

37.35  -.08 

36.1  +1.9 

88.4 

49.76    .18 

77.6    1.5 

18.01     .07 

59.7    0.5 

64.52     .00 

25.3  -0.9 

37.30     .08 

37.9    1.8 

Mar.  10.4 

49.62    .15 

78.9    1.8 

17.92    .11 

60.2    0.8 

64.44     .10 

26.2    0.0 

37.19     .14 

39.8    1.8 

20.4 

49.45     .18 

79.9    0.8 

17.79     .14 

60.8    0.0 

64.33    .19 

26.2  +0.1 

37.03    .18 

41.5     1.0 

30.3 

49.27     .19 

80.5    0.4 

17.64     .10 

61.4    0.0 

64.19    .14 

25.4    0.9 

36.62    J8 

43.0    1.4 

Apr.   9.3 

49.07  -.19 

80.8  -0.1 

17.48  -.16 

62.0  •H.e 

64.04  -.15 

26.7  40.3 

36.50  -.84 

44.2  +1.1 

19.3 

48.88     .19 

80.7+0.3 

17.31     .10 

62.5    0.5 

63.89    .15 

26.1    0.4 

36.35    .84 

46.1     0.8 

29.3 

48.69    .18 

80.3    0.0 

17.15     .15 

63.0    0.4 

53.74     .14 

26.6    0.5 

36.11     JM 

45.7    0.4 

Maj    9.2 

48.53    .10 

79.5    1.0 

17.01     .13 

63.3    0.3 

63.60    .13 

27.1     0.0 

35.88    M 

45.9  +0.1 

19.2 

48.38    .13 

78.4     1.3 

16.88    .11 

63.7    0.3 

53.48    .11 

27.6    0.0 

36.67    .19 

45.8  -0.3 

29.2 

48.26  -.10 

77.0  +1.5 

16.78  -.08 

63.9  -HtJI 

63.38  -.09 

28.3  +0.0 

36.60  -.10 

46.4  -0.0 

Jane  8.f 

48.18    .07 

75.3    1.8 

16.71     .06 

64.0    0.1 

63.30     .00 

2a9    0.7 

36.36    .19 

44.6    0.9 

18.1 

48.12  -.04 

73.4    8.0 

16.68  -.09 

64.1  +0.1 

63.26  -.03 

29.6    0.7 

35.26    .08 

43.5    1.9 

28.1 

48.10    .00 

71.3    8.1 

16.68  +.01 

64.1     0.0 

63.24     .00 

30.2    0.7 

35.20  -.03 

42.3    1.4 

July   8.1 

48.11  +.08 

69.1    8.8 

16.71     .04 

64.1  -0.1 

53.25  +.03 

30.9    0.0 

35.19  +.09 

40.8    1.0 

18.0 

48.16  +.07 

66.8  48.8 

16.77  +.08 

63.9  -0J2 

53.29  +.00 

31.5  40.0 

35.23  +.00 

39.1  -1.8 

28.0 

48.25    .10 

64.6    9.8 

16.87     .11 

63.7    0.3 

53.37     .09 

32.1     OJi 

36.32    .11 

37.2    1.9 

Aug.  7.0 

48.36    .13 

62.4    8.1 

16.99    .14 

63.4    0.4 

53.47     .11 

32.6    0.4 

35.45     .15 

36.3    8.0 

17.0 

48.51     .10 

60.4     1.9 

17.15    .17 

63.0    0.5 

63.59     .14 

32.9    0.3 

35.62    .19 

33.3    9.0 

26.9 

48.69     .19 

58.6    1.0 

17.33     .80 

62.5    0.0 

53.75    .17 

33.1  +0.1 

35.83     M 

31.2    8.1 

Sept.  5.9 

48.90  +J» 

57.1  +1.3 

17.54  +.89 

61.9  -0.7 

63.93  +.19 

33.2  -0.1 

36.09  +.87 

29.2  -8.1 

15.9 

49.14     .90 

56.0    0.9 

17.78     .85 

61.1    0.8 

54.14     .99 

33.0    0.3 

36.38    .81 

27.1     8.0 

25.8 

49.40    Jn 

55.4  +0.4 

18.04     .97 

60.2    0.9 

64.37     .95 

32.6    0.5 

36.71     .35 

25.1     1.9 

Oct.    6.8 

49.68    .99 

65.2    0.0 

18.32    .89 

59.3    1.0 

54.63     .97 

31.9    0.8 

37.08    .38 

23.3    1.8 

16.8 

49.98    .31 

56.5  -0.5 

18.63    Jll 

58.2    1.1 

64.91     M 

31.0    1.0 

37.48    .41 

21.6    1.7 

25.8 

50.29  +.31 

66.3  -1.0 

18.95  +.33 

57.0  -IJi 

56.21  +.30 

29.9  -1.8 

37.90  +.43 

20.0  -1.4 

Nov.  4.7 

50.61     .39 

67.5    1.5 

19.28    .34 

55.8    IM 

65.52    .31 

28.6    1.4 

38.34     .45 

18.6    1.9 

14.7 

60.92    .31 

59.3     1.9 

19.62    .34 

54.5    1.9 

65.84     .39 

27.2    IJJ 

38.80     .48 

17.6    0.9 

24.7 

61.23    .99 

61.3    8.8 

19.96    .33 

53.3    1.1 

56.16    .31 

25.6    1.0 

39.26    .45 

16.9    0.0 

Deo.   4.7 

51.51     S7 

63.8    8.5 

20.28    .31 

52.3    1.0 

56.47    .30 

24.0    1.0 

39.70    .44 

16.5  -0.8 

14.6 

51.77+JM 

66.4  Hi.7 

20.58 +J9 

51.3-0.9 

66.76  +.98 

22.3  -1.0 

40.13  +.41 

16.6  40.8 

24.6 

51.99    M 

69.1     8.8 

20.86    .90 

50.5    0.7 

57.02    .95 

20.8    1.5 

40.52     .30 

16.8    0.5 

34.6 

52.17  +.15 

71.9  Hi.8 

21.10 +.81 

49.9  -0.5 

57.26  +.91 

19.3  -1.8 

40.86  +.31 

17.6  +0.9 
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APPARENT  PLACfiB  FOB  THB  UPPXB  XBABBIT  AT  WASHINGTOK. 

9«UrMB 

Majoria. 

K  Caneri. 

c  Argfts. 

lDr80oiiiB(H.)          1 

Mean 
SoUr 
Date. 

Bight 
AMenckm. 

AorO. 

Bight 
Aaoenslon. 

North. 

.^Mgfc*^ 

BeQUnattai 

^agjt^ 

DeoUnatkn 

JTerO. 

h     m 

9    0 

+67*34 

h     m 

9     1 

+  U     6 

h     m 

9  14 

-68  48 

h     m 

9  21 

+8f  48 

(Deo.30.6) 

• 

37.93  •I-.53 

54''l  +1.6 

44.20  +JM 

50''2  -1.9 

8.82  +.30 

2L2  -4.4 

a 
15.77+1.86 

46J9  +1.9 

Jan.    9.6 

38.41     .43 

55.9    9.0 

44.42    .90 

49.0    1.0 

9.09    .93 

24.7    8.6 

17.02  1.19 

48.4     9.9 

19.6 

38.79    .38 

58.1     9.3 

44.60     .15 

48.0    0.6 

9.28    .15 

28.4    3.7 

18.01     .65 

60.9    9.7 

99.5 

39.06    .90 

60.6     9.5 

44.73     .10 

47.3    6.6 

9.^  +.06 

38.2    8.7 

18.72    .56 

53.8    9.0 

Feb.    8.5 

39.20  +.06 

63.2    9.7 

44.81  +.05 

46.8    0.4 

9.41  -.09 

35.9    8.6 

19.11+ .94 

56.8    a.i 

18.5 

39.22  -.04 

.    65.9  +9.7 

44.83     .00 

46.5  -0.9 

9.35  -.10 

39.4  -8.4 

19.20-  .07 

59.9  +3.1 

28.4 

39.13    .15 

68.5    9.6 

44.82  -.04 

46.4     0.0 

9.22    .17 

42.7    8.9 

1&98    .87 

63.0    3.0 

Mar.  10.4 

38.92    .95 

71.0     9.4 

44.75     .08 

46.5  +0.9 

9.02    JO 

45.7    9.6 

18.47     .64 

66.9    9.8 

00.4 

38.63    .33 

73.3    9.1 

44.66    .11 

46.8    0.3 

8.76     M 

48.4    9.4 

17.70     .87 

68.5    9.4 

30.4 

38.26    .40 

75.2     1.7 

44.53     .13 

47.1     0.4 

8.46    .38 

50.6    9.0 

16.72  1.66 

70.8    9.0 

Apr.   9.3 

37.83  -.44 

76.7  +1.3 

44.39  -.14 

47.5  -HiA 

8.12 -.35 

62.4  -1.5 

16.57-1.91 

72,5  +1.5 

19.3 

37.38    .46 

77.8    6.6 

44.25    .15 

48.0    0.5 

7.76    .37 

53.7    1.0 

14.31    1.90 

73.7     1.0 

29.3 

36.92    .45 

78.3  +0.3 

44.10     .14 

48.5    0.6 

7.39    .37 

54.5-0.5 

12.98  1.88 

74.5  +0.5 

May   9.3 

36.48    .43 

78.4  -0.9 

43.96     .13 

49.1     0.5 

7.01     .37 

54.8    0.0 

11.65  1.81 

74.6  -0.1 

19.2 

36.06    .40 

78.0     0.6 

43.83    .19 

49.6    0^ 

6.65     .96 

54.5 +0J( 

10.36  IJ5 

74.2    0.7 

29.2 

35.68  -.34 

77.2  -1.1 

43.72  -.09 

50.1  +0.5 

6.31  -.33 

53.8  +1.0 

9.16-1.14 

73.2  -1.9 

June  8.2 

35.37     .96 

75.9    IJJ 

43.64     .07 

50.7    0.6 

5.99     .30 

52.5    1.6 

8.09  1.66 

71.7     1.7 

18.1 

35.12     .91 

74.2    1.0 

43.58     .04 

51.2    0.5 

5.71     .96 

50.8    1.0 

7.17     M 

69.8    9.1 

28.1 

34.95     .13 

72.2    9.1 

43.55  -.09 

61.6    0.4 

5.47     .99 

48.8    9.8 

6.44     .68 

67.4    9.5 

Julj   8.1 

34.86  -.05 

69.9    9.4 

43.55  +.01 

52.0    0.4 

5.28    .17 

46.3    9.6 

5.92     .41 

64.8    9.8 

18.1 

34.85  +.03 

67.3  -9.6 

43.58  +.04 

52.4  +0.3 

5.14  -.11 

43.6  -HLO 

5.61-  .19 

61.8  -3.1 

28.0 

34.92    .11 

64.6    9.8 

43.63     .07 

52.7    0.9 

5.06  -.05 

40.6    8.0 

5.5.3+  .08 

sae  3.9 

Aug.  7.0 

35.08     .90 

61.8    9.8 

43.72    .10 

52.8  -H).l 

5.04  +.01 

37.6    8.1 

5.68     M 

55.3    3.3 

17.0 

35.32     .96 

58.9     9.0 

43.83     .13 

52.9    0.0 

5.09     .06 

34.5    8.0 

6.05    .40 

51.9    3.4 

27.0 

35.63    .85 

56.1     9.8 

43.97     .15 

52.8  -0.9 

5.20     .15 

31.5    9.9 

6.66    .71 

48.6    3.3 

Sept.  5.9 

36.03  +.43 

53.3  -9.7 

44.13 +.16 

52.5  -0.4 

5.39  +.91 

28.7  ^.6 

7.47+  M 

46.3-3.9 

15.9 

36.49    .60 

50.6     9.6 

44.33     .91 

52.1    0.6 

5.63     .98 

26.3     9.8 

8.50  1.18 

42.2    3.0 

25.9 

37.02     .56 

48.1     9.4 

44.55    JM 

51.4     0.8 

5.95     .34 

24.2    1.8 

9.71   1.80 

39.3    9.6 

Oct.    5.8 

37.61     .69 

45.8    9.1 

44.80     .96 

50.6    1.0 

6.32     .30 

22.6    1.8 

11.09  1.46 

36.6    9.3 

15.8 

38.25     .66 

43.8     1.8 

45.07     .98 

49.5    1.9 

6.73     .44 

21.6    0.7 

12.63  1.60 

34.3     9.1 

25.8 

38.94  +.70 

42.1  -1.5 

45.37  +.30 

48.2  -1.3 

7.19  +.47 

21.2  +0.1 

14.29+1.71 

32.5  -1.7 

No7.   4.8 

39.66     .73 

40.8     1.1 

45.68     .39 

46.8    1.5 

7.67     .49 

21.4  -0.6 

16.05  1.78 

31.0     1.9 

14.7 

40.39     .74 

40.0    0.6 

46.01     .33 

45.3     1.6 

8.16     .49 

22.4    1.9 

17.86  1.89 

30.1      0.6 

24.7 

41.13     .73 

39.6  H).l 

46.34     .93 

43.7    1.6 

8.65    .48 

23.9    1.6 

19.68  1.81 

29.7  -0.1 

Deo.   4.7 

41.85    .70 

39.7  +«.4 

46.66     M 

42.1     1.6 

9.12     .45 

26.0    9.4 

21.48  1.75 

29.9 +0.6 

14.7 

42.54  +.66 

40.3  +0.8 

46.97  +.30 

40.6  -1.5 

9.55  +.41 

28.7  -«.9 

23.19+1.64 

30.7  +1.0 

24.6 

43.16    .56 

41.4     1.3 

47.25    jsrr 

39.1     1.4 

9.93    .85 

31.7    8.9 

24.77  1.46 

32.0    1.6 

34.6 

43.71  +.61 

42.9  +1.8 

47.50  +.93 

37.8  -1.9 

10.25  +jn 

35.2  -8.6 

26.16+1J6 

33.8  44.1 
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APPARENT  PLACES  FOB  THE  UPPEB  TBAN8IT  AT  WASHINGTON. 

aHydrs. 

liUMMajorii. 

0  Vnm  Majorit. 

e  Leoais. 

Hean 
Bolsr 
Date. 

Bight 
AAoenalon. 

DeoUnAtUm 
South* 

Bl^t 

DoolinatioB 
North. 

Aeoenalon. 

DeoUnatton 
North. 

Bight 
Aeoension. 

DeoUnatioii 
North. 

h     m 

9  22 

-  8  10' 

h     m 
9  24 

+70  18 

h     m 
9  25 

+52  id 

h     m 

9  39 

+24  16 

(Deo.80.6) 

8.13  -f  .94 

37.'5  -4.9 

40.07  +.64 

53'0  >+ 1.4 

85.85  +.39 

48l3  +6.7 

33!90  -+.99 

6h3  -0.8 

Jan.   9.6 

8.34    jm 

39.7    9.1 

40.66    .68 

53.7    1.9 

36.31     .38 

49.3    1.1 

33.17    .96 

60.6    0.5 

19.6 

8.53    .16 

41.8    9.0 

41.14     .41 

55.8    9.8 

36.50    .96 

50^4     1.4 

33.40    .90 

60.3  -0.9 

39.5 

8.66    .11 

43.7     1.8 

41.49     .90 

58.3    9.6 

36.73     .19 

53.0    1.7 

33.58    .15 

60.3  +0.1 

Feb.  8.5 

8.75    .M 

45.4     1.0 

41.71     .15 

60.9    9.7 

36.87    .11 

53.9    1.9 

33.71     .10 

60.4    0.8 

18.5 

8.78  +.01 

46.9  -1.4 

41.80  +.09 

63.7  +9.8 

36.94  +.03 

55.9  +9.1 

33.78  +.06 

60.9  +0.6 

28.4 

8.77  -.08 

48.1     1.1 

41.74  -.19 

66.5    9.7 

36.93  -.04 

58.1     9.1 

33.80    .00 

61.6    0.7 

M«r.l0.4 

8.73    .07 

49.1    0.8 

41.57     .93 

.  69.3    9.6 

36.85    .11 

60.1    9.1 

33.77  -.05 

68.4    0.9 

30.4 

a64    .10 

49.8    0.6 

41.38     .33 

71.7    9.3 

36.71     .16 

63.1     1.9 

33.70    .09 

63.3    0.9 

30.4 

8.53    .18 

50.3    0.8 

40.90    .41 

73.9    9.0 

36.53    .91 

64.0    1.7 

33.60    .19 

64.3    0.9 

Apr.  9.3 

8.39  -.14 

50.5  H).l 

40.45  -.47 

75.7  +1.6 

36.30  -.94 

65.5  +-1.4 

33.47  -.14 

65.3  +0.9 

19.3 

8.35    .14 

50.5  +0.1 

39.95    .51 

77.0     1.1 

36.05    .95 

66.8    1.1 

33.33    .15 

66.1     0.9 

39.3 

8.10     .14 

50.3    0.8 

39.44     J» 

77.9    0.6 

35.79     .96 

67.7    0.7 

33.18    .15 

66.9    0.7 

May   9.3 

7.96    .14 

49.9    0.5 

38.93    .51 

78.3  +0.1 

35.53    .95 

68.3  +0.8 

33.03    .14 

67.6    0.6 

19.3 

7.83    .18 

49.3    0.7 

38.43    .48 

78.0  -0.4 

35.39    .98 

68.3    0.0 

33.89    .18 

68.8    0.5 

39.3 

7.71  -.11 

48.6  +0.9 

37.96  -.43 

77.4  -0.9 

85.07  -JIO 

68.1  -0.4 

33.76  -.19 

68.6  +0.8 

Jane  8.3 

7.61     .09 

47.6    1.0 

37.56    .87 

76.3    J.4 

34.89    .17 

67.6    0.8 

33.66    .10 

68.8  +0.9 

18.1 

7.53     .07 

46.5    1.1 

37.83    .30 

74.7     1.8 

34.74     .18 

66.5    1.1 

33.57    .07 

68.9    0.0 

38.1 

7.48    .04 

45.4     1.9 

36.96    .99 

78.7    9.1 

34.63    .06 

65.3    1.4 

38.51     .05 

68.9  -0.1 

July  8.1 

7.45  -.09 

44.1     1.8 

36.78    .18 

70.4    9.4 

34.57  -.04 

63.6    1.7 

33.48  -.09 

68.6    0.3 

18.1 

7.44  +.01 

43.9  +1.8 

36.69  -.04 

67.8  -9.7 

34.55  -+.01 

61.8  -1.9 

33.47  +.01 

68.3  -0.4 

38.0 

7.47     .04 

41.6    1.9 

36.70  +.05 

65.0    9.9 

34.58    .05 

59.8    9.1 

33.50     .04 

67.8    0.6 

Ang.  7.0 

7.53     .07 

40.4    1.9 

36.80     .14 

63.1     3.0 

34.66    .10 

57.6     9.3 

33.55     .07 

67.1     0.7 

17.0 

7.60     .00 

39.3    1.1 

36.98    .93 

59.0    8.1 

34.79     .15 

55.3    94 

38.63    .10 

66.3    0.9 

37.0 

7.71     .19 

38.3    0.9 

37.36     .39 

56.0    3.1 

34.96    .90 

53.9     9.4 

38.74     .13 

65.3     1.1 

Sept.  5.9 

7.84  +.15 

37.6  +0.6 

37.63  +.41 

53.9  -3.0 

85.18 +.94 

50.4  -9.4 

38.89  +.16 

64.8  -1.2 

15.9 

8.01     .18 

37.1  +0.3 

38.09     .40 

50.0    9.9 

35.45     JIO 

46.0    9.4 

33.06    .19 

68.9    1.3 

35.9 

8.31     .91 

36.9    0.0 

38.63    .67 

47.3    9.7 

i55.76     .33 

45.6    9.4 

33.37    .99 

61.5    1.5 

Cot.    5.8 

8.44     .94 

37.0  -0.8 

39.33     .64 

44.6     9.5 

86.11      .37 

43.3     9.3 

33.51     J25 

59.9    1.6 

15.8 

8.69    .97 

37.5    0.7 

39.90    .71 

43.3    9.9 

86.50    .41 

41.1     9.1 

33.78    M 

58.3    1.7 

35.8 

8.96  +.99 

38.4  -1.0 

40.63  +.76 

40.3  -1.8 

86.93  +.44 

39.1  -1.9 

34.07  +.31 

56.6  -1.7 

No7.  4.8 

9.38    .81 

39.6    1.4 

41.41     .79 

38.6    1.4 

87.38     .47 

37.4     1.6 

34.40     .83 

54.9     1.7 

14.7 

9.59    .89 

41.1     1.7 

43.33    .89 

37.5    0.9 

37.86     .48 

35.9    1.3 

34.74     .35 

53.8    1.7 

34.7 

9.91     .89 

43.9    1.9 

43.05     .89 

36.8  -0.4 

88.35    .49 

34.8    0.0 

35.09    .85 

51.5    1.6 

Dec.   4.7 

10.33    .81 

44.9    9.1 

43.86    .80 

36.6  +0.1 

88.83    .48 

34.1     0.5 

35.45     .35 

50.0    1.4 

14.7 

10.53  +.99 

47.1  -9.9 

44.65  +.70 

37.0  +0.6 

39.31  +.46 

33.9  -0.1 

35.79  +.84 

48.7  -1.9 

34.6 

10.83    J7 

49.3    9.9 

45.38    .69 

37.9*  1.9 

39.75    .49 

34.0  +0.4 

36.18    .39 

47.5    1.0 

34.6 

11.07 +.93 

51.5-9.9 

46.03  +.60 

39.3  +1.6 

30.15  +J7 

3-1.6  +0.6 

36.43  +Je8 

46.7  -0.7 
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APPABENT  PLACES  FOE  THE  UPPEE  TEANSIT  AT  WASHINaTON. 

Mean 
Solar 
Date. 

11  Leonis. 

a  Leonis. 
{Rtgulua.) 

S2Un0Majoris. 

y\  Leonifl. 

Bight 
Ascension. 

Declination 
Norlh, 

Sight 
Ascension. 

Declination 
North, 

Bight 

JfoftA. 

Bicht 
Aseeuion. 

North. 

h     m 

9  46 

+26  81 

h     m 

10    2 

+  12  30 

h     m 

10    9 

+65  39 

h     m 
10  13 

+20  23 

(Deo.30.6) 

26.87  +.30 

40.8  -0.7 

27.44  +J» 

32.6  -1.5 

58.11  +.58 

29.8  +0.8 

s 
60.89  +.30 

66.6  -1.9 

Jan.    9.6 

27.15    .96 

40.2    0.4 

27.71     .95 

31.2    1.9 

58.67    .53 

30.8    1.3 

61.18    SR 

65.6    0.9 

19.6 

27.39    .99 

40.0  -0.1 

27.95    .91 

30.1     1.0 

59.16     .44 

32.3    1.7 

61.43    .93 

64.8    0.6 

29.6 

27.58     .16 

40.0  40.9 

28.14     .16 

29.2    0.7 

59.56    .34 

34.3    9.1 

61.64     .18 

64.4-0.3 

Feb.   8.5 

27.72    .11 

40.4     0.5 

28.28    .11 

28.6    0.4 

59.85    .94 

36.5    9.4 

61.80    .13 

64.2    0.0 

18.5 

27.80  +.05 

40.9  40.7 

28.37  +.06 

28.3  -0.9 

60.03  +.13 

39.1  +9.6 

61.91  +.06 

64.4  +0.3 

28.6 

27.83    .00 

41.7     0.9 

28.41  +.09 

28.3    0.0 

60.10  +.09 

41.8     9.7 

61.97  +.03 

64.6    0.5 

Mar.  10.5 

27.80  -.04 

42.7     1.0 

28.40  -.09 

28.4  +0.9 

.  60.07  -.08 

44.6     9.7 

61.97  -.01 

66.4    0.7 

20.4 

27.74     .06 

43.7     l.l 

28.36    .06 

28.7    0.4 

59.93     .18 

47.2     9.5 

61.94     .05 

66.1     0.8 

30.4 

27.64     .11 

44.8    1.1 

28.28    .00 

29.2    0.5 

59.71     .96 

49.6     9.3 

61.87     .06 

67.0    0.9 

Apr.    9.4 

27.51  -.14 

45.9  +1.0 

28.17  -.11 

29.8  +0.6 

59.42  -.31 

51.8  +9.0 

61.77  -.11 

67.9  +0.9 

19.3 

27.37    .15 

46.8    0.9 

28.05    .19 

30.4    0.6 

59.07    .35 

53.6    1.6 

61.65    .19 

68.8    0.9 

29.3 

27.22    .15 

47.7    0.8 

27.92    .13 

31.1     0.7 

58.69     .39 

55.0    1.1 

61.62    .13 

69.7    0.8 

May    9.3 

27.06    .15 

48.4     0.7 

27.79     .13 

31.7     0.6 

58.29    .40 

66.9    0.7 

51.39    .13 

70.5    0.7 

19.3 

26.92    .14 

49.0     0.5 

27.66    .19 

32.4    0.6 

57.89    .39 

66.4  +0.9 

61.26    .13 

71.2    0.6 

29.2 

26.79  -.19 

49.4  +0.3 

27.55  -.11 

33.0  +0.6 

67.51  -.37 

66.3  -0.3 

61.13 -.19 

71.8  +0.5 

June  8.2 

26.67    .10 

49.6  4«.l 

27.44     .10 

33.5    0.5 

57.15     .34 

66.8    0.8 

61.02    .10 

72.2    0.4 

18.2 

26.58     .06 

49.7    0.0 

27.36     .06 

34.0     0.4 

56.83     .99 

64.8    1.9 

60.92    .00 

72.5    0.9 

28.2 

26.52     .05 

49.6  -0.9 

27.29    .06 

34.4     0.4 

56.56     .94 

63.3     1.6 

60.86    .07 

72.7  +0.1 

July   8.1 

26.48  -.03 

49.2    0.4 

27.24     .08 

34.7    0.3 

56.35    .18 

61.6    9.0 

60.79     .04 

72.7  -0.1 

18.1 

26.47     .00 

48.8  -0.6 

27.21  -.01 

34.9  +OJi 

56.20  -.19 

49.3  -9.3 

60.76  -.09 

72.6-0.9 

28.1 

26.48  +.03 

48.1     0.7 

27.22  +.01 

35.0    0.0 

56.11  -.06 

46.8    9.6 

60.75     .00 

72.3    0.4 

Aug.  7.0 

26.53     .06 

47.3     0.9 

27.24     .08 

35.0  -0.1 

56.09  +.09 

44.1     9.8 

50.77  +.08 

71.8    0.6 

17.0 

26.60     .00 

46.3    1.0 

27.29    .07 

34.9    0.9 

56.15    .09 

41.2     3.0 

60.81     .06 

71.1     0.7 

27.0 

26.71     .19 

45.2    1.9 

27.37    .00 

34.5    0.4 

56.27    .16 

38.1     3.1 

50.68    .00 

70.3     0.9 

Sept.  6.0 

26.85  +.15 

43.9  -1.3 

27.48  +.19 

34.0  -0.6 

56.47  +.93 

35.0  -3.1 

50.99  +.19 

69.3  -l.l 

15.9 

27.02    .19 

42.5    1.5 

27.62    .16 

33.3     0.8 

56.74     .31 

31.8    3.1 

51.12    .15 

68.1     1.3 

25.9 

27.22     .99 

41.0    1.6 

27.79     .19 

32.4     1.0 

57.08     .38 

28.7    3.1 

51.29     .19 

66.8    1.4 

Oct.    5.9 

27.46    .96 

39.3    1.7 

28.00     .99 

31.3    1.9 

57.49    .45 

25.7    9.9 

51.49    .99 

65.2    1.6 

15.9 

27.72     .28 

37.6    1.8 

28.23     .95 

30.0    1.4 

57.98    .51 

22.9     9.7 

51.73     .95 

63.5    1.7 

25.8 

28.02  +.31 

35.8  -1.8 

28.50  +.97 

28.5  -1.6 

58.52  +.57 

20.3  Hi.4 

62.00  +.98 

61.7  -1.8 

Nov.  4.8 

28.35     .33 

34.0    1.8 

28.79     .30 

26.8    1.7 

59.12     .69 

18.0    9.1 

62.30    .31 

59.9    1.9 

14.8 

28.69    .35 

32.2    1.7 

29.1 1     .39 

25.0    1.8 

59.76     .65 

16.1     1.7 

52.62    .33 

67.9    1.9 

24.7 

29.05     .36 

30.5    1.6 

29.44     .33 

23.2    1.8 

60.43     .68 

14.7    IJk 

62.96     .34 

66.0    1.9 

Dec.    4.7 

29.41     .36 

29.0    1.4 

29.77    .33 

21.3    1.8 

61.1!     .68 

13.7     0.7 

63.31     .35 

64.2    1.7 

14.7 

29.76  +.35 

27.7  -1.9 

30.11  +.33 

19.6  -1.7 

61.79 +.67 

13.3  -0.9 

53.66  +.34 

52.6  -1.6 

24.7 

30.10     .39 

26.6    0.9 

30.43     .31 

17.9    1.6 

62.45    .63 

13.4  +0.4 

64.00    .33 

61.0    1.4 

34.6 

30.41  4-J» 

25.8  -0.6 

30.72  +.97 

16.4  -1.4 

63.05  +.57 

14.1  +0.9 

54.32 +.30 

49.8-1.1 
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APPAEENT  PLACES  FOE  THE  UPPEE  TEANSIT  AT  WASHINGTON. 

9Draooiiii(H.) 

pLeonii. 

^Argfto. 

I  Leonis. 

MMn 
Mat 

Bicht 

Dednnatloii 
North. 

Bight 

Dedlatttton 
North. 

Bight 
AjweoBUm. 

DedUsatton 
South. 

A^L. 

BediiiAtikm 
North. 

h     m 

10  25 

+76  16 

h     m 

10  26 

+  9  62 

h     m 
10  40 

-69    5 

h     m 

10  43 

+n   7 

(D6C.30.6) 

39.50  +.99 

50'7  +9.9 

57.73  +.30 

28*8  -1.7 

46.25  +.44 

44.7  -9.8 

8 

25.01  +.31 

66'.'l  -1.7 

JuD.    9.6 

40.45    .88 

51.9    1.6 

58.02    M 

37.2    1.4 

46.66    .38 

47.7    3.9 

25.31     M 

54.6    1.5 

19.6 

41.27     .75 

53.6    9.0 

58.27     .93 

35.9    1.9 

47.01     .31 

51.1     3.4 

25.57     .94 

53.2    1.9 

29.6 

41.96    .80 

55.8    9.4 

58.48    .18 

34.8    0.9 

47.29    .M 

54.6     3.6 

25.79     .90 

52.2    0.9 

Feb.   8.5 

42.47    .49 

58.4    9.7 

58.64     .14 

34.0    0.7 

47.49    .16 

58.3    3.7 

25.97    .15 

51.4    0.6 

18.5 

42.60  -f  .94 

61.2  •HI.O 

58.75  +.09 

33.5  -0.4 

47.61  +.08 

62.0  -3.7 

26.10  +.11 

50.9  -0.4 

28.5 

42.94  +.05 

64.2    8.0 

58.81  +.04 

33.2  -0.1 

47.66  +.01 

65.6    3.6 

26.18    .06 

60.7  -0.1 

Mar.  10.5 

42.90  -.13 

67.3    8.0 

58.83    .00 

33.2  40.1 

47.63  -.06 

69.1     3.4 

26.22  +.09 

50.7  +0.1 

20.4 

42.69    .99 

70.2    9.8 

58.81  -.04 

33.4    0.3 

47.53     .13 

72.4    3.1 

26.22  -.09 

51.0    0.3 

30.4 

42.32    .44 

72.9    9.0 

58.76    .07 

33.7    0.4 

47.38    .19 

75.4    0.8 

26.17     .06 

51.4    0.5 

Apr.    9.4 

41.82 -.65 

75.3  +9.9 

58.67  -.09 

34.2  40.5 

47.17  -.93 

78.0  -9.4 

26.10  -.06 

51.9  40.6 

19.4 

41.21     .05 

77.3    1.8 

58.57    .11 

34.8    0.6 

46.92     .97 

80.2    9.0 

26.01     .10 

52.6    0.7 

fe.3 

40.52    .71 

78.9    1.3 

58.45    .19 

35.4    0.6 

46.64     .30 

82.1     1.6 

25.90     .11 

63.3    0.7 

M»7    9.3 

39.79    .74 

79.9    0.7 

58.33    .19 

36.1     0.7 

46.33    .89 

83.4     1.1 

25.79     .19 

54.0    0.7 

19.3 

39.04    .76 

80.4  4«.9 

58.21     .19 

36.7    0.7 

46.00     .33 

84.3    0.6 

25.67    .19 

54.7    0.7 

29.3 

38.29  -.73 

80.3  H>.3 

58.09  -.11 

37.4  40.6 

45.67  -.33 

84.7  -0.1 

25.56  -.11 

55.4  40.7 

Jane  8.2 

37.58    .08 

79.7    0.9 

57.99    .10 

38.0    0.6 

45.34     .89 

84.6  +0.4 

25.45    .10 

56.0     0.6 

18.2 

36.93    .09 

78.5    1.4 

67.89    .09 

38.6    0.5 

45.02     .31 

84.0    0.0 

25.35    .09 

56.6    0.5 

28.2 

36.35    .63 

76.9    1.8 

57.81     .07 

39.1    0.5 

44.72    .99 

82.9    1.3 

25.26    .08 

57.1     0.4 

Julj  8.1 

35.87    .44 

74.9    its 

57.75    .05 

39.5    0.4 

44.44     .97 

81.3    1.7 

25.19    .06. 

57.4    0.3 

18.1 

35.48  -.33 

72.4  -9.0 

57.71  -.03 

39.8  40.3 

44.19  -J» 

79.4  +9.1 

25.14  -.04 

57.7  40.9 

28.1 

35.21     .91 

69.7    9.9 

57.69  -.01 

40.1  40.9 

43.99    .18 

77.1      9.4 

25.11  -.09 

57.9  40.1 

Aug.  7.1 

35.07  -.09 

66.6    8.9 

57.69  +.01 

40.1     0.0 

43.83    .13 

74.5    9.7 

25.09    .00 

57.9  -0.1 

17.0 

35.04  +.04 

63.3    3.3 

57.72    .04 

40.1  -0.1 

43.73  -.07 

71.7    9.8 

25.10  +.09 

57.8    0.9 

27.0 

35.14    .17 

59.9    3.4 

57.77    .07 

39.9    0.3 

43.70    .00 

68.9    9.9 

25.1'4    .06 

57.5    0.4 

Sept.  6.0 

35.38  +.30 

56.5-3.6 

57.86  +.10 

39.5  -0.5 

43.73  +.07 

66.0  42.8 

25.21  +.08 

57.0  -0.6 

16.0 

35.74     .43 

53.0    3.5 

57.97    .13 

38.9    0.7 

43.83    .14 

63.3    9.6 

25.31     .11 

56.3     0.8 

25.0 

36.24     .56 

49.5    3.3 

58.12    .10 

38.1     0.9 

44.01     Al 

60.7    9.4 

25.44     .15 

55.3    1.0 

Oct.    5.9 

36.85    .08 

46.3    3.9 

58.30    .90 

37.0    1.9 

44.26    M 

58.5    9.0 

25.61     .10 

54.2    1.3 

15.9 

37.59    .79 

43.2    9.9 

58.52    JO 

35.7    1.4 

44.58    .35 

56.7    1.5 

25.81    .» 

52.8    1.5 

25.8 

38.44  +.89 

40.4  -9.6 

58.77  +.96 

34.2  -1.6 

44.97  +.41 

55.5  +1.0 

26.05  +.95 

51.2  -1.7 

Nov.  4.8 

39.38    .98 

38.0    9.9 

59.05    M 

32.6    1.7 

45.41     .46 

54.8  +0.4 

26.32    M 

49.5    1.8 

14.8 

40.40  1.05 

36.0    1.7 

59.35    .31 

30.7    1.9 

45.89    .50 

64.7  -0.9 

26.62    .31 

47.6    1.9 

24.7 

41.48  1.09 

34.5    1.9 

59.68    .33 

26.8    1.9 

46.40    .51 

65.2    0.9 

26.94     .33 

45.6    9.0 

Dec   4.7 

42.59  1.11 

33.6    0.7 

60.01     .33 

26.9    1.9 

46.92    .51 

56.4    1.5 

27.27    .84 

43.5    9.0 

14.7 

43.70-1-1.09 

33.2  -0.1 

60.34 +.33 

24.9  -1.9 

47.43  +.50 

68.2-9.0 

27.61  +.83 

41.6  -1.0 

24.7 

44.77  1.04 

33.5  40.6 

60.67    .31 

23.1     1.8 

47.91     AI 

60.5    9.5 

27.94     .39 

39.7    1.8 

34.6 

45.78+  .96 

34.3  +1.1 

60.97  +.99 

21.4  -1.0 

48.36  +.49 

63.8  -3.0 

28.26  +.80 

38.0  -1.8 
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AFPARKNT  PLACES  FOB  THE  UFPEB  TRAKSIT  AT  WASHISrGTOH. 

a  Onm 

Majorit. 

^LeonU. 

jCntwifl. 

rLeoBb.             1 

Meao 
Solar 
Date. 

Mgh* 

DeeUsatioii 
JTortik. 

Bight 

DeoUnattoB 

Bight 

BeoUaattm 

.^k^_ 

North. 

h      m 

10  56 

+62*20 

b     m 

11     8 

+2f    7 

h     m 
11  18 

o        / 

-14  10 

h     m 
1122 

+  3  27 

(Dec.30.7) 

51.99 +.eo 

48.3    0,0 

11.76 +.33 

5K3  -1.5 

47.13  +Jft 

33.5  HM 

13.19  +Jft 

65.7  -«.6 

Jan,   9.7 

53.54     .58 

48.6  46.7 

13.09    .31 

49.8    1.9 

47.43    .90 

34.9    9.4 

13.50    M 

63.7    1.9 

19.6 

53.05    .47 

49.5    1.1 

13.:i8    Jgr 

48.8    0.8 

47.70    M 

37.3    9.3 

13.78    .96 

61.9    1.7 

99.6 

53.48    .39 

50.9    1.6 

13.63    .93 

4ai     0.5 

47.94     .99 

39.6    9JI 

14.03    M 

60.4    1.4 

Feb.   8.6 

53.83    .30 

53.7    9.0 

13.85    .19 

47.8  -6.1 

48.13    .17 

41.7    9.1 

14.33    .18 

69.1     I A 

18.5 

54.09  4-.S1 

54.9  +9.4 

13.01  +.14 

47.9  +0.9 

48.38  +.13 

43.7  -1.9 

14.39  +.14 

58.1  -6.9 

38.5 

54.35    .13. 

57.4    9.6 

13.13    .06 

48.3    0.5 

48.39    .08 

45.5    1.7 

14.51     .06 

57.3    6.6 

Mar.  10.5 

54.33  -f.OS 

60.1     9.7 

13.19  +.04 

48.9    0.7 

48.45  +.04 

47.0     1.4 

14.58    .06 

56.8    6.4 

30.5 

54.30  ^.00 

63.8    3.7 

13.31     .00 

49.7    0.9 

48.47    .00 

48.3    IJt 

14.63  +.09 

56.6  -0.1 

30.4 

54.19    .14 

65.4    9.6 

13.19  -.04 

50.7    1.0 

48.45  -.08 

49.3    6.0 

14.61  -.69 

66.6  +6.1 

Apr.  9.4 

54.01  -.31 

67.9  +9.8 

13.13  -.07 

51.8  +1.1 

48.40  -.06 

50.1  -0.6 

14.58  -.05 

56.8+0.3 

19.4 

53.77    .96 

70.1     9.0 

13.06    .00 

53.9    1.1 

48.33    .08 

50.6    0.4 

14.53    .07 

57.1     6.4 

39.3 

53.48    .30 

71.9    1.7 

13.95    .11 

54.0    1.1 

48.34     .10 

50.9  -0.9 

14.44    .00 

67.6    6.5 

May   9.3 

53.16    .33 

73.4     IJi 

13.84     .19 

55.0    1.0 

48.14     .11 

51.0    6.6 

14.35    .10 

68.1    0.6 

19.3 

53.83     .34 

74.4     0.8 

13.73    .19 

56.0    0.9 

48.03    .11 

50.9  4«.9 

14.35    .10 

58.7    0.6 

39.3 

53.49  -.33 

75.0  4«.3 

13.60  -.13 

56.8  +0.7 

47.91  -.19 

50.5+6.3 

14.14  -.11 

69.4  +0.7 

Jane  8.3 

53.16    .39 

75.0  -0.9 

13.48    .11 

57.4     0.6 

47.79    .11 

60.0    6.6 

14.03    .10 

60.1     0  7 

18.3 

51.86     .99 

74.6    0.7 

13.37    .10 

57.9    6.4 

47.68    .11 

49.3    0.8 

13.93    .10 

60.7    0.6 

38.3 

51.57    .96 

73.7    1.1 

13.37    .00 

58.3  +6.9 

47.57    .10 

48.5    6.9 

13.84     .69 

61.3    6.6 

July  8.3 

51.33    .sa 

73.4     1.5 

13.18    .08 

5a3    6.0 

47.48    .00 

47.5    1.0 

13.75    .08 

63.0    0.6 

18.1 

51.13  -.18 

70.6  -l.f 

13.11  -.06 

58.3  -6.9 

47.40  -.08 

46.4  +1.1 

13.67  -.07 

63.5  +0.5 

38.1 

50.96    .13 

68.5    9.3 

13.06    J04 

67.9    6.4 

47.33    .06 

45.3    1.1 

13.61     .05 

63.0    0.4 

Aug.  7.1 

60.86    .06 

66.1     9.6 

13.03  -.09 

57.4     0.6 

47.38    .04 

44.1     IJi 

13.57    .68 

63.3    0.3 

17.0 

50.81  -.09 

63.4    9.8 

13.01     .00 

56.7    6.8 

47.35  -.« 

43.0    1.1 

13.54  -.01 

63.6  40Ji 

37.0 

50.83  +.04 

60.4    3.0 

13.03  +.03 

55.8    1.0 

47.35  +.01 

41.9    1.6 

13.54  +.01 

63.7    0.0 

Sept.  6.0 

50.90  +.11 

57.3  *3.9 

13.07  +.06 

54.7  -IJi 

47.37  +.04 

41.0  4^ 

13.56  +.04 

63.6-0.9 

16.0 

51.03     .17 

54.0    3.3 

13.14     .00 

53.3    1.4 

47.33    .08 

40.3    6.6 

13.63    .07 

63.3    0.4 

35.9 

51.34     .91 

50.7     3.3 

13.36    .13 

51.8    1.6 

47.43    .19 

39.7    6.4 

13.71     .11 

63.8    0.7 

Oct.    5.9 

51.51     .31 

47.4     8.9 

13.41     .17 

60.1     1.8 

47.57     .16 

39.4  4«.l 

13.84     .15 

63.0    0.0 

15.9 

51.86     .38 

44.3     3.1 

13.59    .91 

48.3    9.6 

47.74    M 

89.5-6.3 

14.00    .19 

60.9    1.9 

35.9 

53.37  +.44 

41.3  Hk9 

13.83  +.95 

46.1  -4.1 

47.96  +.98 

40.0  -6.6 

14.31  +J9 

59.7  -1.4 

Nov.  4.8 

53.74     .M 

38.4    9.7 

13.09    JB 

44.0    9.9 

48.31     .97 

40.7     1.6 

14.45    .96 

68.1     1.7 

14.8 

5.3.37     .55 

35.9    9.3 

13.38    .31 

41.7    9.9 

48.49     .80 

41.9    1.3 

14.73    .90 

66.3    1.8 

34.8 

53.83     .58 

33.7    l.f 

13.71     .33 

39.5     9.9 

48.81     .39 

43.4     1j6 

15.03    .31 

64.4    9.0 

Dec.  4.7 

54.43    .61 

33.1     1.4 

14.05     .16 

37.4    9.1 

49.14    .38 

45.3    1.9 

15.35    .33 

63.3    9.1 

14.7 

55.05  +.61 

30.9  -0.9 

14.40  +.35 

35.4  -1.9 

49.47  +.38 

47.3  -94 

15.68  +.33 

60.3-9.1 

34.7 

55.66    .60 

30.3  -6.3 

14.75     .34 

33.6    1.7 

49.80     .39 

i%JS    9.3 

1«.03    .» 

4&I     9.1 

34.7 

56.34  +.57 

30.3  4«.9 

15.09 +J8 

33.0  -1.4 

50.13 +.31 

51.9 -C4 

M.34  +.31 

46.0  HLO 
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AFPABENT  PLACES  FOB  THE  ITFPES  TRANSIT  AT  WASHINGTON, 

;iDracooii. 

V  LeoBii. 

/9Leoiiii. 

yVnm 

Majoris. 

Mean 
Solar 
Date. 

Eight 
Aaoension. 

BeellnalioB 

Aeoenaioii. 

DeeUnatloB 

• 

Ricrht 
AjeeiiaioB. 

ifortik. 

Right 
AioeiiBion. 

Declination 
North. 

h     m 

11  24 

+69  66 

h     m 

11  31 

O           / 

*-  0  12 

h     m 

11  48 

O            / 

+  16  11 

h     m 

11  47 

+  54    18 

(Dec.80.7) 

47.78  +.78 

23.9  -0.9 

15..36  +.39 

86.'4  -9.1 

23!l6  +.83 

32.3  -1.8 

58!63+.50 

3l'6  -0.9 

Jan.    9.7 

48.52     .7S 

24.1  +4).6 

16.67     .30 

37.5    9.0 

93.48     .31 

30.6    1.6 

69.12    .47 

30.9  -0.3 

19.6 

49.21     .«5 

24.9    1.1 

16.96     .97 

39.4     1.8 

23.79     JK 

29.2    1.3 

69.57     .43 

30.9  +0.3 

29.6 

49.82    .50 

26.3    1.6 

16.21     .93 

41.1     16 

24.06     .95 

28.1     0.9 

59.09     .30 

31.5    0.8 

Feb.   8.6 

50.33    .46 

28.2    9.1 

16.42    .19 

42.6    1.4 

24.29     .91 

27.3     0.6 

60.35     .30 

32.6    1.3 

18.5 

50.73  +.34 

30.5  +«.6 

16.69  +.15 

43.9  -1.1 

24.48  +.17 

26.9  -0.9 

60.64  +.96 

34.1  +1.8 

28.5 

51.01     .SI 

33.1     9.7 

16.71     .10 

44.8    0.8 

24.62    .19 

26.8  +0.1 

60.86     .18 

.%.!     9.1 

Map.  10.6 

51.16 +.09 

36.0    9.9 

16.79     .06 

46.6     0.6 

24.72     .08 

87.0     0.3 

61.00     .11 

38.3    9.4 

20.6 

51.18 -.03 

38.9     9.9 

16.84  +.09 

46.0     0.3 

24.77  +.04 

27.5     0.6 

61.08  +.04 

40.8    9.5 

30.4 

51.09    .15 

41.8     9.8 

16.84  -.01 

46.3  -O.I 

24.79    .00 

28.2    0.8 

61.08 -.03 

43.3    9.5 

Apr.   9.4 

50.89  -.95 

44.6  +9.6 

16.88  -.04 

46.3  +0.1 

94.77  -.03 

29.0  +9.9 

61.02 -.09 

45.9  +9.5 

19.4 

50.60     .83 

47.1     9.3 

16.76     .06 

46.1     0.9 

24.73    .06 

29.9     1.0 

60.91     .14 

48.3    9.3 

29.4 

50.24     .39 

49.2     1.9 

16.69     .06 

46.8    0.4 

94.66    .08 

30.9    1.0 

60.75     .18 

50.5    9.1 

Maj   9.3 

49.81     .44 

51.0     1.6 

16.60     .09 

45.4     0.5 

24.57    .00 

31.9    1.0 

60.56     .91 

62.4     1.8 

19.3 

49.35    .47 

52.3    1.0 

16.51     .10 

44.9    0.5 

24.47    .10 

32.9    0.0 

60.34     .93 

64.0     1.4 

29.3 

48.87  -.48 

53.1  +0.5 

16.40  -.10 

44.3  +9.0 

24..36  -.11 

33.8  +«.8 

60.10  -JN 

55.1  +1.0 

Jane  8.3 

48.38    .48 

53.3    0.0 

16.30     .10 

43.7    0.6 

24.25    .11 

34.6    0.7 

59.86     M 

65.9    0.5 

18.2 

47.91     .46 

63.0  -0.6 

16.20    .10 

43.0     9.7 

24.15    Jl 

36.2    0.6 

59.62    .94 

56.2  +0.1 

28.2 

47.46     .43 

62.2    1.0 

16.10    .09 

42.3    0.7 

24.04    .10 

36.7    9.4 

59.38    M 

56.0  -0.4 

July   a2 

47.05     .39 

61.0     1.5 

16.01     .09 

41.7    0.7 

23.94     M 

36.1     9.3 

69.16    jn 

55.4    0.8 

18.1 

46.68  -.34 

49.2  ^.0 

15.93  -.08 

41.0  +«.6 

23.85  -.08 

36.3  +0.1 

68.96  -.19 

54.4  -1.9 

28.1 

46.37     .87 

47.0    9.4 

15.86    .06 

40.4    0.6 

23,77     .07 

36.3  -0.1 

68.78    .16 

63.0    1.6 

Ang.  7.1 

46.13     M 

44.6    9.7 

16.80    .04 

39.9    9.5 

93.71     .05 

36.2    9.3 

68.64    .13 

61.1     9.0 

17.1 

45.96     .13 

41.6     3.0 

16.77  -.09 

39.5    0.4 

93.66     .08 

36.8    0.5 

68.63    .09 

48.9    9.3 

27.0 

45.87  -.05 

38.4     3.3 

16.76     UN) 

39.2 +«.9 

23.64  -.01 

35.2    0.7 

6a46  -.05 

46.4    9.6 

Sept.  6.0 

45.87  +.04 

36.1  -3.4 

16.77  +.08 

39.1     0.0 

23.65  +.09 

34.4  -9.9 

68.44     .00 

43.7  Hi.9 

16.0 

45.94     .13 

31.6    8.5 

16.82    .08 

39.2  -0.9 

93.69    .05 

33.4     1.1 

68.46  +.06 

40.6    3.1 

26.0 

46.12    .SB 

28.0     3.6 

15.90    .10 

39.6    0.4 

23.76    .09 

32.2    1.4 

68.54     .11 

37.5    8.9 

Got.    5.9 

46.39     .39 

24.4     8.5 

16.02    .14 

40.0    0.7 

23.86    .18 

30.7    1.6 

58.68    .17 

34.2    8.3 

15.9 

46.75    .41 

20.9    3.4 

16.18    .18 

40.9    1.0 

24.01     .17 

29.0    1.8 

58.88    M 

30.9    3.3 

25.0 

47.21  +.50 

17.6  -8Ji 

16.37  +.99 

42.0  -1.8 

24.20 +jn 

27.1  HtO 

69.14  -h.99 

97.6  -3.9 

Not.  4.8 

47.75    .50 

14.4     8.0 

16.61     M 

43.4    1.5 

24.43    M 

25.0    9.1 

59.46    .86 

94.3    8.1 

14.8 

48.38    .06 

11.6     9.6 

16.88    .98 

46.0    1.7 

24.70     M 

22.8    9.9 

69.83    .40 

21.3    9.9 

24.8 

49.07    .79 

9.2    9.9 

17.18    .81 

46.9    1.9 

24.99     .81 

20.6    9.3 

60.26     .44 

18.6    9.0 

Dee.   4.8 

49.82    .76 

7.3    1.7 

17.50     .39 

48.9    9.0 

26.82    .83 

18.3    9.9 

60.72    .48 

16.2    9.9 

14.7 

60.60  +.78 

6.9  -1.1 

17.83  +.33 

61.0  -9.1 

26.65 +.84 

16.1  Hkl 

61.21  +J0 

14.2  -1.7 

24.7 

61.38    .78 

6.1  -0.5 

18.16     .83 

63.2    9.1 

26.00    .81 

14.1     9.0 

61.71     M 

12.7    1.9 

34.7 

62.16  +.76 

4.9  +0.1 

18.48  +.39 

65.3  -9.1 

26.34 +J8 

12.2  -1.7 

62.22  +.49 

11.8-0.7 
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AFPASENT  PLACES  FOB  TUE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Virginii. 

4  Draconis  (H.) 

yConri. 

p  Chamvleontia.        | 

Mmd 
SoUr 

Bight 
Aaoension. 

DeelinattoD 
iToflA. 

Bight 
AMeDsion. 

DeoUnation 
ITarth. 

^BlgA^ 

South. 

Bight 
Aaeension. 

DeoUnation 
South. 

1^69 

+  9  20 

12    6 

+78   13 

12   10 

-16  55 

h     m 

12  11 

0       / 

-78  41 

(Dec.30.7) 

33.51  +.» 

59I7  -1.9 

58.65+1.99 

45'.3  -0.4 

5.17  +.34 

3l'.'3  -9.9 

s 
51.89+1.18 

18.1  -1.5 

Jao.   9.6 

33.83    .31 

57.8    1.8 

59.87  1.19 

45.1  +0.9 

5.60     .39 

33.5    9.3 

53.06  1.19 

19.8    9.0 

19.6 

33.14    M 

56.1     1.5 

61.03  1.19 

45.6    0.8 

5.81      .99 

35.9    9.3 

54.13  1.09 

33.1      9.5 

39.5 

33.41     .96 

54.7    1.3 

63.10  1.01 

46.8    1.4 

6.09     .96 

38.3    9.3 

55.10    .89 

34.9    9.9 

Feb.   8.5 

33.65     .99 

53.6    1.0 

63.04     .86 

48.5    9.0 

6.34     .99 

30.4     9.9 

55.93    .75 

38.0    3.3 

18.5 

33.85  +.18 

53.8  -0.6 

63.83  +.89 

50.7  +9.4 

6.54  +.18 

33.5  -9.0 

56.59  +.50 

31.4  -3.8 

28.4 

34.01     .14 

53.4  -0.3 

64.43    .60 

53.4    9.8 

6.70     .14 

34.4     1.8 

57.10     .49 

35.1      3.7 

Map.  10.4 

34.13    .10 

53.3    0.0 

64.83     .30 

56.3    3.0 

6.83    .10 

36.1     1.6 

57.44     .95 

38.9    3.8 

20.4 

34.19    .05 

53.3  +«.9 

65.03  +.10 

59.3    3.1 

6.90     .06 

37.6    1.4 

57.60  +.08 

43.7    3.8 

:)0.4 

34.33  +.09 

53.7    0.4 

65.03  -.10 

63.4     3.1 

6.94  +.03 

38.8     1.1 

57.60  -.06 

46.5    3.7 

Apr.  9.3 

34.33  -.01 

53.3  +0.6 

64.83  -.99 

65.4  +9.9 

6.95    .00 

39.8  -0.9 

57.44  -.95 

50.8  -3.8 

19.3 

34.19    .04 

53.9    0.7 

64.45     .45 

68.8    9.7 

6.93  -.03 

40.6    0.7 

57.13     .39 

53.6    3.3 

39.3 

34.14     .08 

54.7    0.8 

63.93     .80 

70.7     9.8 

6.89    .06 

41.1      0.5 

56.66     .53 

56.8    3.0 

Maj  9.3 

34.07    .08 

55.5    0.8 

63.37    .71 

73.9    1.9 

6.83    .07 

41.5-0.9 

56.07     .65 

59.G    9.8 

19.3 

33.98    .00 

56.3    0.8 

63.51     .79 

74.6    1.4 

6.74     .09 

41.6    0.0 

55.36     .75 

63.0    9.9 

39.3 

33.89  -.10 

57.1  +0.8 

61.68 -.88 

75.7  +0.9 

6.65  -.10 

41.5  +0.9 

54.56 -.84 

64.1  -1.8 

June  8.3 

33.79     .10 

67.9    0.7 

60.80    .89 

76.3  +0.4 

6.55    .11 

41.3    0.3 

53.68     .91 

65.6    1.9 

18.1 

33.68    .10 

58.6    0.7 

59.90    .80 

76.4  -0.9 

6.44     .11 

40.9    0.5 

53.74     .96 

66.5    0.7 

38.1 

33.58    .10 

69.3    0.8 

69.03    .87 

76.0    0.7 

6.33     .11 

40.3    0.7 

61.77     .98 

67.0  -0.9 

July   8.1 

33.48    .10 

59.7    0.5 

58.17     .83 

74.9    1.3 

6.31     .11 

39.5    0.8 

50.78     .97 

66.8  +0.4 

18.1 

33.39  -.09 

60.1  +0.3 

67.37  -.77 

73.4  -1.8 

6.10  -.11 

38.7  +0.9 

49.83  -.94 

66.3  +0.9 

38.0 

33.30    .06 

60.4  +0.9 

56.64     .88 

71.4     9.9 

6.00    .10 

37.7     1.0 

48.90    .87 

65.0    1.5 

Aug.  7.0 

33.33    .07 

60.5    0.0 

56.01     .58 

69.0     9.6 

5.91     .08 

36.6    1.0 

48.07     .78 

63.3    1.9 

17.0 

33.17     .05 

60.4  -0.9 

55.49     .46 

66.1     3.0 

5.83    .07 

35.6    1.0 

47.34     .66 

61.3    9.3 

37.0 

33.14  -.09 

60.3    0.4 

55.08    .34 

63.0     3.3 

5.78    .05 

34.6    1.0 

46.74     .51 

58.7    S.7 

Sept.  5.9 

33.13     .00 

60.7  -0.8 

54.81  -.90 

59.5  -3.5 

5.75  -.09 

33.6  +0.9 

46.31  -.34 

55.9  +9.9 

15.9 

33.15  +.03 

59.0    0.8 

54.69  -.06 

55.9    3.7 

5.76  +.09 

33.8    0.8 

46.06  -.15 

53.9    3.0 

35.9 

33.30     .07 

58.1     1.0 

54.71  +.11 

53.1     3.8 

5.79    .06 

33.1     0.8 

46.01  +.05 

49.9    3.0 

Oct.    5.8 

33.39    .11 

57.0    1.3 

54.90    .97 

48.3     3.8 

5.87    .10 

31.6  +0.3 

46.17    .98 

46.9    9.9 

15.8 

33.43    .15 

55.6    1.5 

55.36     .43 

44.5    3.7 

5.99    .15 

31.5    0.0 

46.54     .47 

44.1     9.7 

35.8 

33.59  +.19 

54.0  -1.7 

55.77  +.50 

40.8  -3.6 

6.16 +.19 

31.6-0.3 

47.11  +.86 

41.5+9.4 

Not.  4.8 

33.81     .93 

53.1     1.9 

56.44     .75 

37.3    3.3 

6.37     .93 

33.3    0.8 

47.87    .84 

39.4     1.9 

14.7 

34.06    .97 

50.1     9.1 

57.37     .89 

34.3    8.0 

6.63    .97 

33.0    1.0 

48.79    .90 

37.7     1.4 

34.7 

34.34     .30 

48.0    9.9 

58.33  1.09 

31.4    9.6 

6.93    .30 

34.3    1.4 

49.85  I.U 

36.6    0.8 

Deo.   4.7 

34.65    .39 

45.8    9.9 

59.31   1.19 

39.0    9.1 

7.33     .33 

36.8    1.7 

51.01  1.18 

36.1  +0.1 

14.7 

34.99  +.33 

43.6  -«.9 

60.47+1.19 

87.9  -1.5 

7.57  +.84 

37.6  -1.0 

53.33+1.99 

36.8  -0.4 

34.6 

35.33    .34 

41.4    9.1 

61.68  IJtt 

36.0    0.9 

7.91     .34 

39.6    9.1 

53.44  1.99 

37.0    1.1 

34.6 

35.66  +.33 

39.4  HLO 

63.91+1.99 

85.5  -0.9 

8.36 +.84 

41.8  -9Ji 

54.64+1.90 

38.4  -1.7 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

If  Virgiois. 

a*  Grucis. 

p  Goryi. 

K  Draconii. 

Mean 
Solftr 
Date. 

, 

Bight 
AfloeDBion. 

Declination 
South. 

Bight 
Aaoension. 

Declination 
South, 

Bight 
Ascension. 

Declination 
South. 

Bight 
Aeoonsion. 

North. 

h      m 

12  14 

-d    2 

h     m 
12  20 

-62  28 

h      m 

12  28 

-22  46 

h      m 

12  28 

+70  23 

(Dec.30.7) 

12.81  +.33 

54'.8  -9.1 

25.42  +J» 

37.8-1.7 

32.59  +.35 

45.1  -9.1 

S 

43.26  +.78 

47.3  -1.0 

Jan.    9.7 

13.13     .31 

56.9    9.0 

25.98    .55 

39.7     9.9 

32.94     .33 

47.3     9.3 

44.03     .77 

46.7  -0.3 

19.7 

13.44     .99 

58.9    1.9 

26.51     .60 

42.1     9.6 

33.26     .31 

49.6    9.4 

44.79     .73 

46.7  +0.3 

Q9.7 

13.72     .96 

60.7     1.7 

26.99    .45 

44.9     3.0 

33.56     .93 

52.0     9.4 

45.50     .67 

47.3     0.9 

Feb.   8.6 

13.96    .93 

62.2     1.4 

27.40     .38 

48.0     3.9 

33.82    .94 

54.4     9.3 

46.14     .50 

48.5     1.5 

18.6 

14.17  +.19 

63.5  -1.1 

27.75  +.31 

51.4  -3.4 

34.05  +.90 

56.6  -9.9 

46.68  +.49 

50.3  +9.0 

28.6 

14.34     .14 

64.5    0.9 

28.02    .94 

54.8     3.6 

34.23     .16 

58.8    9.1 

47.13     .38 

52.6     9.4 

Mar.  10.5 

14.46    .JO 

65.3    0.6 

28.22    .16 

58.4     3.5 

34.37     .19 

60.8     1.9 

47.45     .96 

55.2    9.7 

20.5 

14.56     .07 

65.7    0.3 

28.34     .09 

61.9     3.5 

34.48     .08 

62.6    1.7 

47.65     .14 

58.1     9.9 

30.5 

14.60  +.03 

66.0  -O.I 

28.40  +.09 

65.3    3.4 

34.54     .05 

64.2    1.5 

47.73  +.09 

61.1     3.0 

Apr.   9.5 

14.61     .00 

66.0  +0.9 

28.38  -.06 

68.6  -3.9 

34.57  +.01 

65.6  -1.3 

47.69  -.09 

64.1  +9.9 

19.4 

14.60  -.03 

65.8    0.4 

28.30    .10 

71.6    9.9 

34.56  -.01 

66.7    1.0 

47.54     .90 

67.0     9.8 

29.4 

14.56    .05 

65.5    0.5 

28.16    .16 

74.3     9.6 

34.54     .04 

67.6    0.8 

47.29     .99 

69.6     9.5 

Maj   9.4 

14.50     .06 

65.0    0.6 

27.97     .91 

76.7     9.9 

34.48    .06 

68.3    0.6 

46.96     .36 

72.0     9.9 

19.4 

14.43     .06 

64.5    0.6 

27.74     .96 

78.7     1.8 

34.41     .06 

68.7    0.3 

46.57     .49 

73.9     1.7 

29..3 

14,34  -.09 

63.9  +0.7 

27.46  -.99 

80.3  -1.4 

34.32  -.10 

68.9  -0.1 

46.12  -.46 

75.5  +1.3 

June  8.3 

14.25     .10 

63.3    0.6 

27.15     .89 

81.5    0.9 

34.22    .11 

68.9  +0.1 

45.64     .49 

76.5    0.8 

18.3 

14.15     .10 

62.6    0.6 

26.82    .34 

82.2  -0.4 

34.11     .19 

68.7    0.3 

45.14     .50 

77.0  40.3 

28.2 

14.05     .10 

62.0    0.6 

26.47     .35 

82.3    0.0 

33.99    .19 

68.2    0.5 

44.63     .60 

77.0  -0.3 

Jnlj  8.2 

13.95    .10 

61.3    0.6 

26.12    .35 

82.0  +0.5 

33.87    .19 

67.6    0.7 

44.13     .49 

76.4     0.8 

18.2 

13.85  -.10 

60.7  +8.6 

25.77  -.35 

81.2  +1.0 

33.75  -.19 

66.8  +0.9 

43.65  -.46 

75.4  -1.8 

28.2 

13.76    .09 

60.2    0.5 

25.43    .39 

80.0    1.5 

33.63     .19 

65.8    1.1 

43.20     .49 

73.8     1.8 

Aug.  7.1 

13.68    .06 

59.7    0.4 

25.12     M 

78.3     1.8 

33.52     .11 

64.7    1.9 

42.80     .37 

71.8    9.3 

17.1 

13.61     .06 

59.4    0.3 

24.84     .95 

76.3    9.1 

33.42    .09 

63.5    1.9 

42.46     .81 

69.3     9.7 

27.1 

13.56    .04 

59.2  +0.1 

24.62    .19 

74.0    9.4 

3.3.34     .07 

62.3    1.9 

42.17    .94 

66.5     3.0 

Sept.  6.1 

13.53  -.01 

59.1     0.0 

24.46  -.19 

71.4  +9.6 

33.29  -.04 

61.1  +1.9 

41.97 -.17 

63.3  -3.3 

16.0 

13.54  +.09 

59.2  -OJI 

24.37  -.04 

68.7     9.7 

33.27    .00 

60.0    1.1 

41.84  -.08 

59.9     3.6 

26.0 

13.58    .05 

59.6    0.5 

24.37  +.04 

66.0    9.7 

33.29  +.04 

59.0    0.9 

41.81  +.01 

56.3    8.7 

Oct.    6.0 

13.65    .10 

60.1     0.7 

24.45    .13 

63.4    9.5 

33.36    .08 

58.2    0.7 

41.87    .11 

52.5    3.8 

16.0 

13.77    .14 

61.0    1.0 

24.63    .99 

60.9    9.3 

33.46     .13 

57.6  +0.4 

42.04     .99 

48.8    3.8 

25.9 

13.93  +.18 

62.1  -1.3 

24.89  +.31 

58.8  +1.9 

33.62  +.18 

57.5    0.0 

42.31  +.39 

45.0  -3.7 

Not.  4.9 

14.13    .99 

63.5    1.8 

25.24    .39 

57.1     1.5 

33.82    .99 

57.6  -0.3 

42.69     .43 

41.4     3.6 

14.9 

14.37    .96 

65.1     1.7 

25.67    .46 

55.9    1.0 

34.07     .97 

58.1     0.7 

43.16     .58 

38.0     8.3 

24.8 

14.65    .99 

67.0    1.9 

26.16    .59 

55.2  +0.4 

34.36    .30 

59.0    1.1 

43.73     .61 

34.9    9.9 

Deo.   4.8 

14.95    .81 

69.0    9.1 

26.71     .57 

55.1  -0.9 

34.67     .33 

60.2    1.4 

44.39     .69 

32.1     9.6 

14.8 

15.27  +.33 

71.1  -9.9 

27.28  +.68 

55.6  -0.8 

35.01  +.34 

61.8-1.7 

45.11  +.74 

29.9  -9.0 

24.8 

15.60     .33 

73.3    %Jl 

27.87    .56 

56.6     1.8 

35.36     .35 

63.7    9.0 

45.87     .77 

28.2     1.4 

34.7 

15.94  +.33 

75.4  HI.9 

28.45  +.57 

58.3  -1.8 

35.71  +.35 

65.8  -9.9 

46.65  +.78 

27.2  -0.8 

22 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32«Gamelop.(H.) 

a  Can.  Venatioonim. 

9  Virginia. 

a  Vircinis. 

Mean 
Solar 
Date. 

1 

Bight 
Asoension. 

Deollnation 

Right 

Declination 
North, 

Bight 
Aaoenaion. 

BovOh. 

Bight 
Aaoenaion. 

Awa. 

h     m 

12  48 

o        / 

+84    0 

h     m 

12  50 

o        / 

+38  64 

h     m 

13    4 

-4  66 

h     m 

13  19 

o         / 

-10  34 

(Dec.30.7) 

8 

15.92+9.04 

44''8  -0.8 

B 

48.96  +.39 

57.4  -1.8 

B 

11.04 +.38 

39.2  -9.1 

a 
19.62  +.33 

45!o  -9.0 

Jan.    9.7 

18.17  9.95 

44.3  H).9 

49.35    .39 

55.8    1.4 

11.37     .83 

41.3    9.1 

19.86     .33 

47.0    9.0 

19.7 

20.41   9.90 

44.4  +0.4 

49.73     .37 

54.7     0.9 

11.69     .31 

43.4     9.0 

20.18    .39 

49.1     9.0 

89.7 

22.55  9.06 

45.1     1.0 

50.09    .35 

54.0  -0.4 

12.00     .99 

45.3     1.9 

20.49    .30 

51.1     1.9 

Feb.   8.6 

24.52  1.85 

46.5     1.7 

50.42    .31 

53.9  +0.1 

12.27     M 

47.0     1.7 

20.78    .97 

63.0     1.8 

18.6 

26.24-1-1 .57 

48.5  +9.9 

50.71  +.97 

54.4  +0.7 

12.52  +.93 

48.6  -1.4 

21.04  +.94 

54.7  -1.6 

28.6 

27.66  1.95 

50.9    9.6 

50.96    .99 

55.3    1.1 

12.73     .19 

49.8     1.9 

21.26     .91 

56.2    1.4 

Mar.  10.6 

28.73    .89 

53.6     9.9 

51.15    .17 

56.6    1.5 

12.iK)     .16 

50.9     0.9 

21.45     .17 

67.6    IJ 

20.5 

29.42    .49 

56.7     3.1 

51.29     .19 

58.3    1.8 

13.04     .19 

51.6     0.7 

21.60    .13 

58.6    1.0 

30.5 

29.72+  .10 

59.8     3.1 

51.38    .07 

60.2    9.0 

13.14     .08 

52.2     0.4 

21.71     .10 

59.4    0.7 

Apr.   9.5 

29.63-  .98 

62.9  +3.1 

51.43  +.09 

62.3  +9.1 

13.20  +.05 

52.4  -0.9 

21.80  +.07 

60.1-0.6 

19.4 

29.17    .83 

65.9    9.9 

51.43 -.09 

64.5    9.9 

13.24  +.09 

52.5    0.0 

21.85    .04 

60.5    OJ 

29.4 

28.36    .96 

68.6     9.6 

51.39    .05 

66.7  .  9.1 

13.25     .00 

52.4  +«.9 

21.87  +.01 

60.7  -0.1 

May    9.4 

27.25  1.96 

71.1     9.9 

51.32    .09 

68.7     9.0 

13.23  -.03 

52.2    0.3 

21.87  -.09 

60.8    0.0 

19.4 

26.87  1.49 

73.1     1.8 

51.22     .11 

70.6    1.8 

13.19    .05 

51.9    0.4 

21.86    .04 

60.7  -HI.1 

29.3 

24.28-1.67 

74.6  +1.3 

51.10 -.13 

72.3  +1.6 

13.14  -.06 

61.4  +0.6 

21.80  -.05 

60.5  -HIJ  ; 

June  8.3 

22.54  1.79 

75.6     0.8 

50.96     .15 

73.7     1.9 

13.06    .08 

50.9    0.5 

21.74     .07 

60.2    OJ 

18.3 

20.71   1.87 

76.1  +0.9 

50.81     .16 

74.7     0.9 

12.98    .09 

50.4    0.6 

21.66    .09 

59.8    0.4  < 

28.3 

18.82  1.89 

76.0  -0.4 

50.65    .16 

75.4     tiA 

12.88    .10 

49.8    0.6 

21.56    .10 

69.3    0.5  1 

Jiilj  8.2 

16.94  1.86 

75.4     0.9 

50.48    .16 

76.7  -W.l 

12.78    .11 

49.2    0.6 

21.46     .11 

58.8    0.6  1 

18.2 

15.1 1-1.79 

74.2  -1.4 

50.32  -.16 

75.6  -0.3 

12.67  -.11 

48.6  +0.6 

21.34  -.19 

58.2  -H).«  1 

28.2 

13.37  1.67 

72.5     1.9 

50.16    .15 

75.2    0.6 

12.56     .11 

48.0    0.6 

21.22    .19 

57.6    0.6 . 

Aug.  7.1 

11.77  1.58 

70.3    9.4 

50.01     .14 

74.4     1.0 

12.45    .11 

47.5    0.5 

21.11     .19 

57.0    0.6  j 

17.1 

10.34  1.33 

67.7     9.8 

49.88    .18 

73.1     1,4 

12.:J5    .10 

47.0    0.4 

20.99    .11 

56.4    0.6; 

27.1 

9.12  1.11 

64.7     3.9 

49.77     .10 

71.6     1.7 

12.26     .08 

46.6     0.3 

20.89    .09 

65.8    0.5 

Sept.  6.1 

8.13-  .86 

61.4-3.4 

49.68  -.07 

69.7  -9.0 

12.19  -.06 

46.3  +0.9 

20.81  -.07 

65.3+0.5 

16.0 

7.41     .59 

57.8     3.7 

49.63  -.03 

67.5     9.3 

12.14 -.03 

46.2    0.0 

20.75    .04 

54.9    OJ 

26.0 

6.97-  .99 

54.1     3.8 

49.61  +.01 

65.1     9.6 

12.13     .00 

46.3  -0.9 

20.72  -.01 

54.6  +0.1 

Oct.    6.0 

6.a3+  .09 

50.2     3.9 

49.64     .05 

62.3    9.8 

12.16  +.04 

46.5    0.4 

20.73  +.03 

54.6  -0.1 

16.0 

7.02     ,35 

46.3     3.9 

49.72    .11 

59.4     3.0 

12.22     .08 

47.1     0.6 

20.79    .07 

54.7    0.3 

25.9 

7.53+  .68 

42.4  -8.8 

49.85  +.16 

56.3  -3.1 

12.34  +.13 

47.9  -0.9 

20.88  +.19 

55.2  -0.6 

Nov.   4.9 

8.37  1.00 

38.8     3.6 

50.03     .91 

53.2    3.9 

12.50     .18 

48.9     1.9 

21.03     .17 

65.8    0.6 

14.9 

0.53  1.31 

35.3     3.3 

50.27    .96 

50.0     3.1 

12.70     .99 

50.2    1.5 

21.22    .91 

66.6    i.l 

24.8 

10.99  1.60 

32.2    9.9 

50.55     .31 

47.0     3.0 

12.94     .96 

51.8     1.7 

21.46     Sb 

58.1    1.4 

Dec.    4.8 

12.72  1.85 

29.5    9.4 

50.88     .34 

44.0     9.8 

13.22    .99 

53.6     1.9 

21.73     M 

69.6    1.6 

14.8 

14.68i9.05 

27.3  -1.9 

51.24  +.37 

41.3-9.5 

13..53  +.39 

55.6  -9.0 

22.04  +.31 

61.4  -1.8 

24.8 

16.81   9.18 

25.7     1.3 

51.62     .39 

39.0    9.1 

13.85     .33 

57.7    9.1 

22.36    .33 

63.3    9.0 

34.7 

19.04+9.93 

24.7  -0.6 

52.02  +.89 

37.0  -1.7 

14.19  +.33 

59.8  -9.1 

22.70  +.34 

65.3  -9.0 
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APPABENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

C  Virginia. 

ijUrsA 

Majoria. 

9  Bootia. 

P  Centaari. 

Mmii 

Solar 
Data. 

Right 
Aaoenaion. 

South. 

Right 
Aaoenaioii. 

DeoUoation 
Ifwrth. 

Right 
Aaocmaion. 

Declination 
North. 

Right 
Aaoenaion. 

Souih, 

h     m 

13  29 

-0     1 

h     m 

13  43 

+49  5l' 

h     m 
13  49 

+  18  66 

h     m 

13  55 

"59  49 

(Deo.30.8) 

0.96  +.30 

35.6  -9.1 

8 

8.43  +.43 

53!9  -9.3 

22.57  +.33 

75.5  -9.3 

• 
57.66  +.65 

50.5  -0.5 

Jan.    9.8 

1.29    .33 

37.7    3.1 

8.86    .44 

51.9    1.7 

22.90     .33 

73.3     8.1 

68.22     .66 

51.3    1.0 

19.7 

1.61      .39 

39.7    1.9 

9.31      .44 

50.5    1.9 

23.24     .33 

71.3    1.7 

58.78     .55 

52.5    1.6 

29.7 

1.92    .30 

41.5    1.7 

9.74     .49 

49.7  -0.6 

23.56    .39 

69.8    1.4 

59.32    .53 

54.2    1.9 

Feb.    8.7 

2.21     .98 

43.1     1.6 

10.15    .40 

49.4  +0.1 

23.87    .30 

68.6    0.0 

59.84     .50 

56.3    9Ji 

18.7 

2.47  +.84 

44.4  -1.8 

10.53  +.38 

49.8  40.7 

24.16  +.97 

67.9  -0.6 

60.32  +.45 

58.7  -8.6 

28.6 

2.70     .81 

45.5     0.0 

10.87     .31 

50.8    1.8 

24.41     .94 

67.6  -0.1 

60.74     .40 

61.4    8.8 

Mar.  10.6 

2.89    .18 

46.2    0.8 

11.16     .98 

52.2    1.7 

24.63     M 

67.7  +0.3 

61.12     .35 

64.3    8.9 

20.6 

3.05    .14 

46.7    0.3 

11.39     SO 

54.1     8.1 

24.81     .18 

68.2    0.7 

61.44     .99 

67.3    3.0 

30.5 

3.17    .11 

46.9  -0.1 

11.56     .14 

56.4     8.4 

24.96    .13 

69.1     1.0 

61.70    sa 

70.3    3.1 

Apr.   9.5 

3.26  +.07 

46.9  +0.1 

11.67 +.09 

58.9  +8.8 

25.07  +.00 

70.2  +1.8 

61.89  +.17 

73.4  -3.0 

19.5 

3.32    .04 

46.7    0.3 

11.73 +.03 

61.6     8.7 

25.14     .06 

71.5     1.4 

62.03    .11 

76.4    8.9 

29.5 

3.35  +.09 

46.3     0.4 

11.74  -.09 

64.2    8.7 

25.18  +.03 

73.0     1.6 

62.10  +.06 

79.2    9.8 

May   9.4 

3.36  -.01 

45.8    0.6 

11.70     .06 

66.9    8.8 

25.19     .00 

74.6    1.6 

62.12  -.01 

81.9    8.6 

19.4 

3.34    .08 

45.2    0.8 

11.61     .11 

69.3    9.3 

25.18 -.03 

76.0    IJi 

62.08    .07 

64.4    8.3 

29.4 

3.30  -.05 

44.5  40.7 

11.48 -.14 

71.5  49,1 

25.14  -.05 

77.5  +1.4 

61.99 -.19 

86.6  -8.0 

Jane  8.3 

3.24     .07 

43.8    0.7 

11.33     .17 

73.4     1.7 

25.08    .07 

78.9    1.3 

61.85    .17 

88.5    1.7 

18.3 

3.16    .08 

43.1     0.7 

11.14     .80 

75.0     1.3 

25.00    .00 

80.1     1.1 

61.65    sa 

90.1     1.4 

28.3 

3.07    .10 

42.4    0.7 

10.93     .99 

76.1     0.9 

24.90    .11 

81.1     0.9 

61.41     JW 

91.2    1.0 

July  8.3 

2.97     .11 

41.8    0.6 

10.71     .83 

76.8  +0.5 

24.79    .18 

81.9    0.7 

61.14     .99 

92.0    0.5 

18.2 

2.86  -.11 

41.2+0.5 

10.48  -.84 

77.0     0.0 

24.66  -.13 

82.4  +0.5 

60.84  -.31 

92.3  -0.1 

28.2 

2.74     .19 

40.7     0.5 

10.24     Si 

76.8  -0.5 

24.53     .14 

82.8  +0.8 

60.52     .39 

92.1  +0.4 

Ang.  7.2 

2.62    .19 

40.3    0.4 

10.00    .83 

76.1     0.9 

24.39    .14 

82.8  -0.1 

60.19     .33 

91.6    0.8 

17.2 

2.51     .11 

40.0    0.3 

9.77     .99 

74.9    1.4 

24.26    .13 

82.6    0.3 

59.87     .31 

90.5    1.8 

27.1 

2.41     .10 

39.8  +0.1 

9.57    M 

73.3    1.8 

24.13    .18 

82.1     0.6 

59.56     .99 

89.1     1.6 

Sept.  6.1 

2.32  -.08 

39.8  -0.1 

9.38  -.17 

71.4-9.9 

24.02  -.10 

81.3-0.9 

59.29  -.95 

87.4  +1.9 

16.1 

2.25    .05 

39.9    0.8 

9.23    .13 

69.0    8.6 

23.93    .06 

80.3    1.8 

59.07     .19 

85.3    8.8 

26.0 

2.22  -.08 

40.3     0.4 

9.11     .00 

66.2    8.9 

23.87     .04 

78.9    1.5 

58.90     .13 

83.0    8.4 

Oct.    6.0 

2.22  +.08 

40.8    0.7 

9.05  ^.04 

63.2    3.8 

23.84  -.01 

77.3    1.8 

58.81  -.06 

80.7    8.4 

16.0 

2.26     .08 

41.7    0.9 

9.04  +.08 

69.9    8.4 

23.85  ^.03 

75.4     8.0 

58.81  +.04 

78.3    8.3 

26.0 

2.34  +.11 

42.7  -1.9 

9.09  +.00 

56.5  -3.6 

23.91  •i-.OB 

73.3  -8.3 

58.89  +.13 

76.0 +9JI 

Nov.  4.9 

2.48    .18 

44.0     1.4 

9.21     .15 

52.9    8.8 

24.02    .13 

70.9    8.4 

59.06    .88 

73.9    9.0 

14.9 

2.66     .90 

45.6     1.7 

9.39    .91 

49.3    3.6 

24.17    .18 

68.4    8.6 

59.32    .31 

72.0    1.7 

24.9 

2.88     .84 

47.3     1.9 

9.64     .98 

45.7    3.5 

24.38    .83 

65.8     8.7 

59.67    .38 

70.6    1.3 

Dec.   4.8 

3.14     .88 

49.3    8.0 

9.94    .83 

42.4     3.3 

24.62    jn 

63.1    8.7 

60.09     .45 

69.5    0.8 

14.8 

3.43  +.30 

51.4-9.1 

10.30  +.38 

39.2  -3.0 

24.91  +.30 

60.4  -9.6 

60.57  +.61 

69.0  +0.3 

24.8 

3.75     .38 

53.5    9.8 

10.70     .41 

36.4     8.8 

25.22    .38 

57.8    8.5 

61.10    .64 

68.9  -0.9 

34.8 

4.07  +.39 

55.7  HLl 

11.13 +.43 

34.1  -9.1 

25.55  +.83 

55.4  -8.3 

61 .65 +.56 

69.4  -0.8 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

Mmd 

Solar 

D»(6. 

a  Draeonii. 

a  Bootii. 

^Bootia. 

pBootiB. 

Right 
AflceD«ion. 

Deolination 
ITorth. 

Bight 
Aflcension. 

DeoUnatioi) 
Jfortfc. 

Bight 
Aflcensioik. 

DecUnatloii 
ITorth. 

Bight 
Aaoension. 

Korth, 

h     m 

14     1 

+64  53 

h     m 

14  10 

+  19  45 

u     m 

14  21 

+52  21 

h     m 

14  27 

+30*  5l' 

(Dec.30.8) 

20.98  +.67 

72.5  -9.3 

8 

34.40  +.39 

37.6  HI.4 

23.25  +.49 

42.2  -9.6 

1.18 +.39 

28.V  -9.6 

Jan.   9.8 

21.56    .90 

70.5    1.7 

34.72     .33 

35.3     9.9 

23.68     .44 

39.8     9.1 

1.52     .34 

26.3    9.9 

19.8 

22.18    .61 

69.1     1.0 

35.05     .33 

33.2     1.9 

24.12    .45 

38.0     1.5 

1.87     .85 

24.2     1.8 

29.7 

22.79     .eo 

68.4  -0.4 

35.38    .89 

31.6     1.6 

24.58    .45 

36.7    0.9 

2.22     .34 

22.6     1.3 

Feb.   8.7 

23.38    .58 

68.4  +0.3 

35.70     .80 

30.3     1.1 

25.02     .43 

36.2  -0.3 

2.56     .33 

21.5    0.8 

18.7 

23.94  +.63 

69:0  +0.9 

35.99  +.98 

29.4  -0.6 

25.44  +.40 

36.2  +0.3 

2.88  +.3! 

21.0  -OJB 

28.7 

24.44     .47 

70.2    1.5 

36.25     .95 

29.0  -0.9 

25.82    .86 

36.9    0.9 

3.18     .98 

21.0  +«J 

Mar.  10.6 

24.87     .39 

72.0    9.0 

36.49     .99 

29.1  +0.9 

26.16     .31 

38.1     1.5 

3.44     .95 

21.4     0.7 

20.6 

25.23     .31 

74.2     9.4 

36.69    .18 

29.5    0.6 

26.45    .96 

39.8    9.0 

3.67     .91 

22.4     1.1 

30.6 

25.50     .S9 

76.8    9.7 

36.85     .15 

30.4     1.0 

26.68    .90 

42.0     9.3 

3.86    .17 

23.7     IJJ 

Apr.   9.5 

25.67  +.13 

79.7  +9.9 

36.98  +.11 

31.4  +1.9 

26.85  +.14 

44.5  -H9  6 

4.01  +.13 

25.4  +1.8 

19.5 

25.76  +.06 

82.7     3.0 

37.07     .06 

32.8     1.4 

26.97    M 

47.2     9.8 

4.12    .10 

27.3    S.0 

29.5 

25.77  -.04 

85.7     3.0 

37.13    .06 

34.3     1.5 

27.02  +.03 

50.0    9.8 

4.20     .06 

29.4     9.1 

Maj   9.5 

25.69    .19 

88.6    9.8 

37.16  +.09 

35.8    1.6 

27.03  -.09 

52.8    9.8 

4.24  +.09 

31.6     9.9 

19.4 

25.54     .19 

91.3     9.6 

37.16  -.61 

37.4     1.6 

26.96    .07 

55.5    9.0 

4.24  -.01 

33.7     9.1 

29.4 

25.32  -.95 

93.8  -W.3 

37.14  -.04 

39.0  +1.6 

26.88  -.19 

58.0  44.4 

4.22  -.04 

35.8  +9.0 

June  8.4 

25.04     .30 

95.9    1.9 

37.09     .06 

40.4     1.4 

26.74     .16 

60.2    S.1 

4.16     .07 

37.7     1.8 

18.4 

24.71     .35 

97.6    1.6 

.37.01     .06 

41.7     1.9 

26.56     .10 

62.2    1.7 

4.08    .10 

39.4     1.6 

28.3 

24.35    .88 

98.8    1.0 

36.92    .10 

42.8    1.0 

26.36     .99 

63.7    1.3 

3.97     .19 

40.8     1.3 

July  8.3 

23.95     .40 

99.6  +0.5 

36.80    .19 

43.6    0.8 

26.12    .95 

64.7    0.9 

3.84     .14 

42.0     1.0 

18.3 

23.54  -.49 

99.8    0.0 

.36.68  -.13 

44.3  +0.5 

26.87  -.96 

65.4  +«.4 

3.69  -.16 

42.8  +0.6 

28.2 

2.3.12    .49 

99.4  -0.6 

36.54     .14 

44.7  +0.9 

25.60     .97 

65.5  -0.1 

3.53    .17 

43.2  +0.8 

Aug.  7.2 

22.70    .41 

98.6    1.1 

36.39     .15 

44.8    0.0 

25.32    .98 

65.2    0.6 

3.36    .17 

43.3  -0.1 

17.2 

22.29    .40 

97.3    1.6 

.36.25    .14 

44.6  -0.3 

25.05    .97 

64.4     1.1 

3.18    .17 

43.1     0.4 

27.2 

21.91      .37 

95.5    9.1 

36.11     .14 

44.1     0.6 

24.78    .96 

63.1     1.5 

3.01     .16 

42.4    0.8 

Sept.  6.1 

21.56 -.39 

93.2  -9.6 

35.98  -.19 

43.3  -0.9 

24.53  -.93 

61.3  -4.0 

2.85  -.15 

41.4  -1.9 

16.1 

21.26    .97 

90.5    9.9 

35.86     .10 

42.3     1.9 

24.32    M 

59.1     9.4 

2.71     .13 

40.0     1.6 

26.1 

21.01     .91 

87.5    3J» 

35.78    .07 

40.9    1.6 

24.13    .16 

56.6    9.7 

2.60    .10 

38.3     1.9 

Oct.    6.1 

20.84     .14 

84.1     3.5 

35.73  -.03 

39.2    1.8 

24.00    .11 

63.7    3.1 

2.52    .06 

36.2    9.9 

16.0 

20.74  -.05 

80.5    3.7 

35.71  +.01 

37.3    9.1 

23.92  -.06 

50.4    8.4 

2.48  -.09 

33.8    9.6 

26.0 

20.73  +.04 

76.7  -3.8 

35.75  +.06 

35.1  -9.8 

23.90  +.01 

47.0  -8.6 

2.48  +.03 

31.2  -9.8 

No7.  5.0 

20.82    .13 

72.9    3.9 

35.83     .11 

32.7    9JS 

23.95    .08 

43.3    8.7 

2.54     .00 

28.3    3.0 

14.9 

21.00     .99 

69.0    3.8 

35.96    .16 

30.1     9.7 

24.07    .16 

39.6    8.7 

2.66    .14 

95.2    8.1 

24.9 

21.27     .39 

65.3    3.7 

36.14     .90 

27.3    9.8 

24.26     .S3 

36.9    8.7 

2.69    .19 

22,1     8.1 

Deo.   4.9 

21.63     .40 

61.7    3.4 

36.37     .96 

24.5    9.8 

24.52    .90 

32.3    8JS 

3.04     .94 

19.0    3.1 

14.9 

22.08  +.48 

58.4  -8.1 

36.64  +.98 

21.8-9.7 

24.84 +J5 

28.9-8.3 

3.30 +.98 

15.9  -3.0 

24.8 

22.59    .64 

55.6    8.6 

36.93    .31 

19.1     9.6 

25.21     .39 

25.8    S.9 

3.60    .31 

13.0    9.8 

34.8 

23.16  +.68 

63.2  -«.l 

37.25  +.33 

16.5  -4.6 

25.62  +.49 

23.1  -fl.6 

3.93  +.34 

10.3  -t.6 

FIXED   STABS,   1889. 
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APPABBNT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINOTON. 

5  Vnm  Minoria. 

a*  Centaari. 

e  Bootie. 

a*  Libra. 

1^ 

Date. 

Biffhfc 
Aaeenaton. 

yorlh. 

Bight 
Aaeenalon. 

DedUnatton 

BiKbt 
Aaooiston. 

Kwrth. 

BIgbt 
Aaoenaton. 

DeoUnation 
South, 

h     m 

14  27 

+76  id 

h     m 
14  32 

-60  22 

h     m 
14  40 

+2i  32 

h     m 
14  44 

o        / 

-15  34 

(D«c.30.8) 

48.58  +.88 

71 '8  H8.4 

8.64 +.53 

85.1     0.0 

8 

6.78  +.31 

30.6  -9.6 

43.53  +.31 

37.9  -1.6 

Jan.    9.8 

43.49     .94 

69.1     1.6 

3.19     .55 

85.3  -0.5 

7.05    .33 

38.8    9.8 

48.86     .33 

39.5    1.6 

19.8 

44.47     .99 

67.6    1J9 

3.75     .66 

86.1     1.0 

7.39     .34 

86.0     1.9 

43.19    .33 

41.3    1.7 

89.7 

45.47  1.01 

66.8  -0.6 

4.30     .55 

87.3    1.4 

7.73     .34 

84.3    1.6 

43.58     .39 

43.8    1.7 

F«b.   8.7 

46.47     .98 

66.6  +0.9 

4.84     .53 

88.9    1.8 

8.06    .33 

33.1     1.0 

43.84     .31 

44.5    1.6 

18.7 

47.44  +.93 

67.8  +0.8 

5.36  +.49 

30.9  -9.1 

8.38  +.81 

88.3 -OJJ 

44.14  +.30 

46.1  -1.5 

88.7 

48.33     .84 

68.3    1.4 

5.a3     .45 

33.1     9.4 

8.67     .98 

88.1     0.0 

44.43     .98 

47.5    1.4 

Mar.JO.6 

49.11     .73 

70.1     1.8 

6.86    .40 

35.6     9.6 

8.94     .95 

88.4  40.6 

44.69     .94 

48.8    1.9 

80.6 

49.78     M 

78.3    9.4 

6.63    .36 

38.3    9.8 

9.17     .91 

83.1     0.9 

44.98    .99 

49.9    1.0 

30.6 

50.30     .44 

74.9    9.8 

6.95    .99 

41.1     9.8 

9.37     .18 

84.3    1.3 

45.18     .19 

50.9    0.8 

Apr.    9.6 

50.66  +.96 

77.8  +3.0 

7.81   +.93 

44.0  Hi.9 

9.53  +.15 

85.8  +1.6 

45.89  +.16 

61.6  -0.7 

19.5 

56.87  +.19 

80.9    3.1 

7.48    .17 

46.9    9.9 

9.66    .11 

37.6    1.9 

45.43     .18 

53.3    0.5 

89.5 

50.91  -.04 

84.0    3.1 

7.56    .11 

49.7     9.8 

9.75     .07 

89.5    9.0 

45.54     .10 

53.6    0.4 

May    9.5 

50.79    .19 

87.1     3.0 

7.64  +.05 

58.4    9.7 

9.81     .04 

31.6    9.1 

45.63     .07 

58.9    0.9 

19.4 

50.53    .33 

90.0    9.8 

7.66  -.01 

55.0    9.5 

9.83  +.01 

:)3.6    9.0 

45.68    .04 

63.1  -0.1 

89.4 

50.13 -.46 

98.6  4«.6 

7.68  -.07 

57.3  -9.9 

9.88  -.09 

35.6  +1.9 

45.71  +.01 

53.1     0.0 

Jane  8.4 

49.68    Ji7 

94.9    9.1 

7.58    .13 

59.5    9.0 

9.78    .05 

37.5     1.8 

45.70  -.01 

53.1  +0.1 

18.4 

49.00     .06 

96.7    1.6 

7.36     .18 

61.3    1.7 

9.71     .08 

39.8    1.6 

45.67     .04 

53.0    0.9 

88.3 

48.89    .74 

98.1     IJi 

7.15    .93 

68.8    1.3 

9.68    .11 

40.7    1.8 

45.68    .07 

58.8    0.9 

July  8.3 

47.58    .79 

99.0    0.6 

6.89     .98 

63.9    0.9 

9.50    .13 

41.9    1.0 

45.54     .09 

58.5    0.8 

18.3 

46.71  -.83 

99.4  +0.1 

6.60  -.39 

64.6  -0.5 

9.37  -.14 

43.8  +0.7 

45.43  -.11 

53.8  40.3 

88.3 

45.86     .85 

99.8  -0.4 

6.87    .34 

64.8    0.0 

9.81     .16 

43.4     0.4 

45.31     .13 

51.8    0.4 

Aug.  7.8 

45.01     .84 

98.5    1.0 

5.98    .35 

64.6  +0.4 

9.05    .17 

43.6  4«.l 

45.17     .14 

51.4    0.4 

17.8 

44.18     .80 

97.3    1.5 

5.56     .35 

64.0     0.8 

8.88    .17 

43.5  -0.3 

45.03     .15 

50.9    0.5 

87.8 

43.38     .78 

95.6    9.0 

5.88    .34 

63.0     1.9 

8.71     .17 

43.0    0.6 

44.88-  .15 

50.5    0.5 

Sept.  6.1 

48.63  -.71 

93.4  -9.4 

4.89  -.31 

61.6  +J.6 

8.55  -.15 

48.8  -1.0 

44.74  -.13 

50.0  +0.6 

16.1 

41.95     .63 

90.8    9.8 

4.60     .96 

59.8    1.9 

8.40     .13 

41.0    1.3 

44.61     .11 

49.6     0.4 

86.1 

41.37     .63 

87.8    3Ji 

4.37    .90 

57.8    9.1 

8.88    .11 

39.4    1.7 

44.51     .09 

49.3    0.3 

Oct.    6.1 

40.90    .41 

84.4    3.5 

4.80    .19 

55.6    9.3 

8.19    .07 

37.6    9.0 

44.44     .06 

48.9     0.9 

16.0 

40.56    .97 

80.8    3.7 

4.18  -.04 

53.3     9.3 

8.14  -.03 

35.5    9.8 

44.41  -.01 

48.7  40.1 

86.0 

40.37  -.19 

77.0  -3.9 

4.18 +.65 

50.9  +9.3 

8.14  +.09 

33.0  -9.6 

44.43  +.04 

48.8  -0.1 

Not.  5.0 

40.33  +.04 

73.1     3.9 

4.88     .15 

48.7    9.1 

8.18    .07 

30.3     9.8 

44.49     .00 

49.0    0.3 

15.0 

40.45    .91 

69.8    3.9 

4.41      .94 

46.7     1.9 

8.88    .19 

87.4     9.9 

44.61     .14 

49.5    0.6 

84.9 

40.74     .37 

65.3    3.8 

4.69    .39 

44.9     1.6 

8.43     .18 

34.4     3.0 

44.77     .19 

50.8    0.9 

Deo.   4.9 

41.19     ;63 

61.7     3.6 

5.05    .40 

43.5     1.9 

8.64     .93 

31.4     3.0 

44.99     .93 

51.8     1.1 

14.9 

41.79  4.67 

58.3  -3.9 

5.48  +.46 

48.6  +0.7 

8.89  +.97 

18.3  -3.6 

45.34  +.97 

53.4  -1.8 

34.8 

48.53     .79 

55.4     9.7 

5.98     .51 

48.0  +0.3 

9.17     .30 

15.4    9.8 

45.53     .30 

53.7     1.5 

34.8 

43.38  4.89 

58.9  -9.9 

6.51  +.54 

48.0  -0.9 

9.49  +.39 

18.7  HI.6 

45.85  +.39 

55.3  -1.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^UrwiMiooris. 

fi  Bootii. 

fi  Libra. 

fii  Bootia. 

Kean 
Solar 
Date. 

Sight 
Aiir^iri<m. 

DeoUnatUm 
North. 

Bight 

OeoUnalion 
North, 

Bight 
Aaoenaion. 

DeoUnattim 
South. 

Right 

North. 

h     m 

14  50 

+74  36 

h     m 
14  57 

+40  49 

15  n 

-  8  58 

16  20 

+W^45 

(Deo.30.8) 

58.63  -I-.73 

23'.'l  -9.7 

44.02  +.39 

38'l  -9.8 

0.20  +.99 

14'4  -1.6 

15.89  +.30 

66.9^0 

Jan.    9.8 

59.41     .89 

20.7    8.1 

44.37     .36 

35.4     9.4 

0.51     .31 

16.1     1.7 

16.21      .33 

54.1     8.6 

19.8 

60.26    .87 

18.9     1.5 

44.74     .38 

33.9    9.0 

0.82     .39 

17.8    1.7 

16.56    .35 

51.7    8Ji 

29.8 

61.16    .90 

17.7    0.9 

4.5.12     .38 

3t.4    1.5 

1.14     .39 

19.4     1.6 

16.92    .36 

49.7     1.7 

Feb.   8.7 

62.07     .90 

17.2  -0.9 

45.49     .37 

30.3    0.9 

1.46     .31 

21.0    1.5 

17.28     .36 

48.3     l.I 

18.7 

62.95  -¥M 

17.4  +0,5 

45.85  +.35 

29.7  -0.3 

1.77 +.30 

22.4  -1.3 

17.63  +.35 

47.5  -0.5 

28.7 

63.79     .80 

18.2     1.1 

46.19     .33 

29.7  +0.3 

2.05     .98 

23.6    1.1 

17.97    .33 

47.3     0.0 

Mar.  10.7 

64.55     .71 

19.7    1.7 

46.51     .30 

30.3    0.9 

2.32     .95 

24.6    0.9 

18.28    .30 

47.6  +0.6 

20.6 

65.21     .00 

21.6    9.9 

46.78     .96 

31.4     1.4 

2.57     .83 

25.4    0.7 

18.57    .97 

48.5     1.1 

30.6 

65.75     .47 

24.1     9.6 

47.02    .aa 

33.0    1.8 

2.78     .90 

25.9    0.4 

18.82    .93 

49.9     1.6 

Apr.    9.6 

66.15  -I-.33 

26.9  +9.9 

47.22  +.17 

35.0  +9.1 

2.97  +.18 

26.2  -0.9 

19.03  +.19 

61.7  +8.0 

19.5 

66.42    .19 

29.9    3.1 

47.37     .13 

37.3    9.4 

3.14     .15 

26.4    0.0 

19.20     .15 

53.8    8.9 

29.5 

66.54  +.05 

33.0    3.1 

47.47     .09 

39.8    9.5 

3.27     .19 

26.3  +0.1 

19.34     .11 

56.2    8.4 

Maj    9.5 

66.52  -.09 

36.1     3.1 

47.54  +.04 

42.4    9.6 

3.38    .09 

26.2    0.9 

19.43     .07 

58.7     3.5 

19.5 

66.37     .99 

39.1     9.9 

47.56     .00 

45.0    9.5 

3.45    .06 

25.9    0J3 

19.48  +.03 

61.2     8.5 

29.4 

66.08  -.34 

42.0  +9.7 

47.55  -.04 

47.5  +9.4 

3.50  +.03 

25.6  +«.4 

19.50  -.01 

63.8+8.5 

June  8.4 

65.68     .45 

44.5    9.3 

47.49     .07 

49.8    9Ji 

3.52     .00 

25.2    0.4 

19.47     .04 

66.2     8.3 

18.4 

65.18     .55 

46.6    1.9 

47.40     .11 

51.9     9.0 

3.51  -.09 

24.7    0.4 

19.41     .08 

68.4    8.1 

28.4 

64.59     .63 

48.3    1.6 

47.28     .14 

53.7     1.6 

3.47     .05 

24.3    OJ 

19.31     .11 

70.3     1.8 

Juljr   8.3 

63.93     .09 

49.5    1.0 

47.13     .17 

55.1     1.3 

3.41     .07 

23.8    6.4 

19.18    .14 

71.9    1.5 

18.3 

63.21  -.74 

50.2  +0.5 

46.95  -.19 

66.2  +0.9 

3.31  -.10 

23.4  +0.4 

19.03  -.17 

73.2  +1.1 

28.3 

62.45    .77 

50.4  -0.1 

46.75     .91 

56.9  +0.5 

3.20     .19 

23.0     0.4 

18.84     .10 

74.1     0.7 

Aug.  7.3 

61.68    .78 

50.1    0.6 

46.54     .99 

57.1     0.0 

3.07     .14 

22.5    0.4 

18.64     .81 

74.6  +0.3 

17.2 

60.90    .77 

49.2    1.1 

46.32     .99 

56.9  -0.4 

2.93     .15 

22.2    0.4 

18.43     .99 

74.7  H).l 

27.2 

60.14     .74 

47.8    1.6 

46.10     .99 

56.3    0.0 

2.78     .15 

21.8    0.3 

18.21     .99 

74.3    0.6 

Sept.  6.2 

59.42  -.69 

45.9  -«.l 

45.88  -.91 

55.2  -1.3 

2.63  -.14 

21.6  +0.9 

18.00  -.91 

73.5  -1.0 

16.1 

58.76     .63 

43.6    9.5 

45.68     .10 

53.7    1.7 

2.49     .13 

21.4  +0.1 

17.79     .90 

72.3     1.4 

26.1 

58.16     .65 

40.8    9.9 

45.51     .16 

51.8    9.1 

2.37     .11 

21.4    0.0 

17.61     .17 

70.7     1.8 

Got.    6.1 

57.67     .44 

37.7    3.3 

45.37     .19 

49.5    9.5 

2.28    .07 

21.4  -0.9 

17.45     .14 

68.7     8.8 

16.1 

57.28     .33 

34.3     3.6 

45.28     .07 

46.9     9.8 

2.23  -.03 

21.6    0.3 

17.34     .00 

66.3    9.6 

26.0 

57.02  -.19 

30.6  -3.8 

45.23  -.09 

43.9  -3.1 

2.22  +.01 

22.0  -0.5 

17.27  -.04 

1 
63.6  -8.9 

Nov.   5.0 

56.89  -.05 

26.8    3.9 

45.24  +.04 

40.7     3.3 

2.25     .06 

22.7    0.7 

17.25  +.01 

60.6    3.1 

15.0 

56.92  +.10 

22.8     3.9 

45.31     .10 

37.4     8.4 

2.34     .11 

23.5    0.9 

17.29     .07 

57.4     3.3 

24.9 

57.09     .25 

19.0     3.8 

45.44     .16 

33.9     3.5 

2.48     .16 

24.5     1.8 

17.39     .13 

54.0    3.4 

Deo.    4.9 

57.42     .40 

15.2     3.6 

45.62     .99 

30.4     3.4 

2.66     .91 

25.8    1.3 

17.55     .19 

50.6     3.4 

14.9 

57.90  +.54 

11.7-3.4 

45.87  +ir7 

27.0  -3.3 

2.89  +.95 

27.2  -1 J 

17.77  +.84 

47.2  -3.3 

24.9 

58.51     .66 

8.5     3.0 

46.16     .31 

23.8     3.1 

3.15    .88 

28.8    1.6 

18.03     .96 

44.0    S.1 

34.8 

59.23  +.76 

5.7-4.5 

46.49  +.34 

20.8  -9.8 

3.45  +.30 

30.6  -1.7 

18.33  +.38 

40.9  -8.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y«  UriB  Mlnorii. 

a  Coron« 

Borealii. 

a  SerpentiB. 

e  S«rp«ntis. 

Mean 
Solar 
Date. 

Bight 
Asoenaioii. 

Declination 
ITorth. 

Bight 
Aicension. 

Declination 
North. 

Bight 
Aaoendon. 

DeclinatioD 
North, 

Bight 
Ascension. 

Declination 
North. 

b     m 

15  20 

+12   13 

h     m 

15  29 

+27      5 

h     m 

15  38 

+  6  46 

h     m 

15  45 

+  4  48 

(Deo.30.9) 

51.16 +.68 

36J  -9.9 

57.41  +JW 

17.7  Hi.7 

a 
46.13  +.97 

34 .4  -4.9 

s 
15.05 +.97 

48.6  -9.9 

Jan.   9.8 

51.79     .67 

33.3    9.5 

57.70     .30 

15.0    9.5 

46.41     .99 

32.2    9.1 

15.33    .99 

46.5     9.0 

19.8 

52.60    .74 

31.1     1.9 

58.02     .39 

12.6     9.9 

46.71     .30 

30.2    1.9 

15.62    .30 

44.5     1.9 

«9.8 

53.26    .78 

29.5    1.3 

58.35    .33 

10.7     1.8 

47.02     .31 

28.4     1.7 

15.93    .31 

42.7    1.7 

Feb.   8.8 

54.05    .79 

28.5  -0.6 

58.68    .33 

9.1     1.8 

47.33     .81 

26.8    1.4 

16.24     .31 

41.2    1.4 

18.7 

54.84  +.78 

28.2  +0.1 

59.00  +.39 

8.1  -0.8 

47.63  +.30 

25.6  -1.1 

16.54  +.30 

39.9  -1.1 

28.7 

55.60    .74 

28.7    0.7 

59.31     .30 

7.6  -0.3 

47.92    .99 

24.7    0.7 

16.83    .99 

39.0    0.8 

Mar.  10.7 

56.31     .87 

29.7    1.8 

59.61     .98 

7.5  +0.9 

48.20    .97 

24.1  -0.4 

17.11     .97 

38.4     0.4 

80.7 

56.94     .59 

31.3    1.9 

59.88    .95 

8.0     0.7 

48.45    .94 

23.9    0.0 

17.37     .95 

38.2  -0.1 

30.6 

57.49    .49 

33.5    9.4 

60.11     .99 

9.0     1.9 

48.69    .99 

24.1  +0.3 

17.61     .93 

38.3  +0.9 

Apr.  9.6 

57.93  +.38 

36.0  +9.7 

60.32  +.19 

10.3  +1.5 

48.89  +.19 

24.6  +0.6 

17.82  +.90 

38.7  +0.5 

19.6 

58.25    .96 

38.9    3.0 

60.50     .16 

12.0     1.8 

49.07    .17 

25.3    0.9 

18.01     .17 

39.3    0.8 

29.5 

58.45    .14 

42.0    3.1 

60.64     .13 

14.0    9.0 

49.23     .14 

26.3    1.0 

18.16    .15 

40.2    1.0 

May  9.5 

58.53  +.08 

45.1     3.1 

60.75    .09 

16.1     9.9 

49.35     .11 

27.4     1.9 

18.30     .19 

41.2     1.1 

19.5 

58.49  -.10 

48.3    8.1 

60.82    .06 

18.3     9.9 

49.44     .08 

28.6    1.3 

18.40     .09 

42.3     1.9 

29.5 

58.34  -.SI 

51.3  44.9 

60.86  +.09 

20.4  +9.1 

49.51  +.05 

29.9  +1.8 

18.47  +.06 

43.5  +1.9 

June  8.4 

58.07     .31 

54.0    9.6 

60.86  -.01 

22.6    9.1 

49.54  +.09 

31.2     1.3 

18.51  +.03 

44.7     1.9 

J8.4 

57.71     .41 

56.5    9.3 

60.84     .04 

24.5    1.9 

49.55  -.01 

32.4    1.9 

18.52     .00 

45.9    1.1 

28.4 

57.26     .49 

58.5    1.8 

60.77     .08 

26.3     1.6 

49.52     .04 

33.6    1.1 

18.50  -.03 

47.0     1.0 

July  8.4 

56.73     .56 

60.1     1.4 

60.68    .11 

27.8    1.4 

49.46    .07 

34.6    1.0 

18.45     .07 

47.9    0.9 

18.3 

56.14  -.61 

61.3  +0.9 

60.56  -.13 

29.1  +1.1 

49.38  -.10 

35.5  +0.8 

18.37  -.09 

48.8  +0.8 

28.3 

55.50     .66 

61.9  +0.4 

60.42     .15 

30.0     0.8 

49.27     .19 

36.2    0.7 

18.26     .19 

49.5    0.7 

Aug.  7.3 

54.83     .68 

62.1  -0.1 

60.25     .17 

30.6    0.4 

49.14     .14 

36.8    0.5 

18.13     .14 

50.1      0.5 

17.2 

54.14     .69 

61.7    0.6 

60.07     .18 

30.8  40.1 

48.99     .15 

37.1     0.8 

17.99     .15 

50.5    0.8 

27.2 

53.45     .68 

60.8    1.9 

59.89     .19 

30.7  -0.3 

48.83     .16 

37.3  +0.1 

17.83     .16 

50.7  +0.1 

Sept.  6.2 

52.78  -.66 

59.3  -1.7 

59.70  -.18 

30.3  -0.7 

48.68  -.16 

37.3  -0.1 

17.67  -.16 

50.7  -0.1 

16.2 

52.14     .61 

57.4    9.9 

59.52    .17 

29.4     1.0 

48.52    .15 

37.0     0.4 

17.52    .15 

50.5    0.3 

26.1 

51.56    .55 

55.0    9.6 

59.36     .15 

28.2    1.4 

48.38    .13 

36.5     0.6 

17.38    .13 

50.1     0.5 

Oct.    6.1 

51.05    .47 

52.2    3.0 

59.23     .19 

26.6    1.7 

48.27     .10 

35.8    0.9 

17.26     .10 

49.4     0.8 

16.1 

50.63    .37 

49.1     3.3 

59.13    .08 

24.7    9.1 

48.19     .06 

34.8    1.1 

17.17    .07 

48.6     1.0 

26.1 

50.31  -.96 

45.6  -3.6 

59.07  -.03 

22.4  -9.4 

48.14  -.09 

33.6  -1.4 

17.13  -.09 

47.4  -1.9 

Nov.  5.0 

50.11     .14 

41.9    3.8 

59.06  +.01 

19.9    9.6 

48.14  +.09 

32.1     1.6 

17.12  +.09 

46.1     1.5 

15.0 

50.04  -.01 

38.1     3.9 

59.10     .06 

17.2     9.8 

48.19    .07 

30.4     1.8 

17.16    .07 

44.5     1.7 

25.0 

50.10  +.13 

34.2    3.9 

59.20     .19 

14.2     3.0 

48.29     .19 

28.5    9.0 

17.26     .19 

42.8     1.9 

Dec.  4.9 

.'50.30    .97 

30.3    3.8 

59.34     .17 

11.2     3.1 

48.44     .17 

26.5    9.1 

17.40     .17 

40.8    9.0 

14.9 

50.63  +.40 

26.6  -3.6 

59.54  +.99 

8.1  -3.0 

48.64  +.91 

24.3  -9.9 

17.59  +.91 

38.7  -«.l 

24.9 

51.09    .58 

23.2    3.3 

59.78    .96 

5.1     9.9 

48.87     .95 

22.0    QSl 

17.82    .95 

36.6    9.1 

34.9 

51.66  +.69 

20.1  -9.8 

60.06  +.99 

2.2  -9.7 

49.13  +.98 

19.8  -9.9 

18.08  +.98 

34.5  -4.1 
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AFPASENT  PLACES  FOB  THE  UPPER  TBAKSIT  AT  WASHIl^QTON. 

CUrMB] 

Ifinorif. 

c  Corons  Boreftlis. 

S  Scorpii. 

^1  Soorpii. 

Mean 

Solar 
Date. 

Riglit 
AaoenaloB. 

DecUnatioii 
irartk. 

Blffht 
Aso^Bion. 

DeoUnatioii 

Bight 
Aaoenaiim. 

DeeUnatioo 
South. 

Bight 
ABcenaioii. 

Deelinatioii 
Ama. 

h     m 
15  47 

+78    7 

h     m 

15  52 

+27  11 

h     m 
15  58 

O           1 

-22  18 

h     m 
15  58 

-19  29 

(Deo.  30.9) 

57.35  +.W 

6l'.0  -3.1 

57.60  +JM 

58?0  -9.8 

44.07  +.98 

8.8  -9.9 

56.85 +Ji7 

54'.3  -1.0 

Jan.    9.9 

58.13     .85 

58.1     9.7 

57.88     .99 

55.8    9.6 

44.37     .31 

9.8    1.0 

57.14    .90 

55.4     1.1 

19.8 

59.06    .»7 

55.7    9.9 

58.18    .31 

58.7    9.3 

44.69     .33 

10.8    1.1 

57.45    .39 

56.5     1.9 

89.8 

60.08  1.06 

53.8    1.6 

58.50     .39 

60.6     1.9 

45.08     .33 

11.4     1.9 

57.77     .33 

57.7     IJ 

Feb.   8.8 

61.18  l.ll 

58.6    0.9 

58.88    .33 

49.0    1.4 

45.36    .33 

18.6    1.9 

58.10     .33 

58.9     1.9 

18.7 

68.31+1. IS 

58.0  -0.9 

59.15  +.89 

47.8  -1.0 

45.69  +.33 

13.8  -1.9 

58.43  +.39 

60.1  -1.1 

28.7 

63.48  1.00 

58.1  +0.4 

59.46     .81 

47.1  -0.4 

46.01     .31 

15.0    1.1 

58.74     .31 

61.8     1.1 

Mar.  10.7 

64.49  1.08 

58.9    1.1 

59.76     .99 

47.0  +0.1 

46.38    .80 

•16.1     1.0 

59.04     .99 

68.8     1.0 

80.7 

65.47     .99 

54.3    1.7 

60.04    .97 

47.4    0.6 

46.60     .98 

17.1     0.9 

59.33     .37 

63.1     0.8 

30.6 

66.33     .70 

56.8    9.9 

60.30    M 

48.3    1.1 

46.87     M 

18.0    0.8 

59.59     .95 

63.9    0.7 

Apr.   9.6 

67.04  +.83 

58.6  +9.6 

60.53  +.91 

49.6  +1.5 

47.11  +.93 

18.8  -9.7 

59.84  +.93 

64.5  -0.6 

19.6 

67,59    .47 

61.3    9.9 

60.78    .18 

51.8    1.8 

47.38     J90 

19.4    0.6 

60.05    .90 

65.1     0.5 

ao.6 

67.97    .90 

64.3    3.1 

60.89    .15 

53.1    9.0 

47.51     .17 

80.0     0.5 

60.84     .18 

65.5    0.4 

May   9.5 

68.16  +.10 

67.4    3.9 

61.08    .11 

55.2    9.9 

47.67     .13 

80.5    0.6 

60.40    .15 

65.8    0.3 

19.5 

68.17  -.08 

70.6    3.1 

61.18     .08 

57.5    9.3 

47.80    .11 

80.9    0.4 

60.53     .19 

66.0    oji 

89.5 

67.99  -.96 

73.7  +3.0 

61.18  +.04 

59.7  +9.9 

47.90  +.08 

81.3-0.3 

60.63  +.06 

66.8  -0.9 

June  8.4 

67.65    .43 

76.6    9.8 

61.80  +.01 

68.0    9.9 

47.96     .65 

81.6    0.3 

60.70     .06 

66.3    0.1 

18.4 

67.14     M 

79.8    9.5 

61.19  -.03 

64.1     9.0 

47.99  +.01 

81.8    0.9 

60.74  +.09 

66.4  -0.1 

88.4 

66.49     .79 

81.5    9.1 

61.15    .06 

66.0    1.8 

47.99  -.09 

88.0    0.1 

60.74  -.09 

66.5    0.0 

July   8.4 

65.71     .83 

83.3    1.6 

61.07    .10 

67.7     1.6 

47.95     .06 

88.1  -0.1 

60.70     .06 

66.4    0.0 

18.3 

64.88-  .93 

84.8  +].9 

60.96  -.13 

69.1  +1.3 

47.87  -.09 

88.2    0.0 

60.63  -.09 

66.4  +0.1 

88.3 

63.85  1.09 

85.7    0.7 

60.88    .16 

70.8    0.9 

47.77     .19 

88.1  +0.1 

60.53    .19 

66.3    0.1 

Aug.  7.3 

68.80  t.07 

86.1  +0.9 

60.66    .17 

71.0    0.6 

47.64     .14 

88.0    0.1 

60.40    .14 

66.1     0.9 

17.3 

61.73  1.09 

86.1  -0.3 

60.48     .19 

71.4  +0.3 

47.48     .16 

81.8    0.9 

60.85    .16 

65.9    0.9  : 

87.8 

60.63  1.09 

85.5    0.0 

60.89    .10 

71.5-0.1 

47.38     .17 

81.5    0.3 

60.09    .16 

65.7    0.3 

Sept.  6.8 

59.55-1.07 

84.4  -1.4 

60.09  -.19 

71.8  -0.5 

47.14  -.17 

21.2  +0.4 

59.98  -.17 

65.4  +0.3 

16.8 

58.51  1.09 

88.8    1.7 

59.90    .18 

70.5     6.9 

46.98    .16 

80.8    0.4 

59,76    .16 

65.1     0.3 

86.1 

57.58    .94 

80.7    9.3 

59.78    .17 

69.4     1.9 

46.88    .14 

80.4    0.4 

59.61     .14 

64.7    0.3 

Oct.    6.1 

56.63     .84 

78.8    9.7 

59.57     .14 

68.0     1.6 

46.70     .11 

20.0    0.4 

59.48    .11 

64.4     0.3 

16.1 

65.86    .71 

75.8    3.1 

69.45    .10 

66.8    9.0 

46.60     .07 

19.6    0.4 

59.38    .06 

64.8     0.9 

86.1 

55.88  -.65 

78.0  -3.4 

59.36  -.06 

64.1  -9.3 

46.55  -.03 

19.3  +0.3 

59.33  -.03 

64.0  +0.1 

Nov.   5.0 

54.76    .88 

68.5    3.6 

59.33  -.01 

61.6    9.6 

46.55  +.09 

19.0  +0.9 

59.38  +.09 

63.9    0.0 

15.0 

54.46  -.90 

64.7    3.8 

59.34  +.04 

58.9    9.8 

46,60     .07 

19.0     0.0 

59.36     .07 

64.0  -0.9 

85.0 

54.36    .00 

60.9    3.8 

59.41     .09 

56.1     3.0 

46.70     .13 

19.1  -0.9 

59.46     .19 

64.3    0.8 

Dec.   5.0 

54.46  +.90 

57.1     3.8 

59.53     .15 

53.0    3.1 

46.86     .18 

19.4     0.4 

59.61     .17 

64.8    0.5 

14.9 

54.77  +.40 

53.3  -3.7 

59.71  +.90 

49.9  -3.1 

47.07  +.93 

19.9  -0.6 

59.80  +.99 

65.4  -0.7 

84.9 

55.87     .60 

49.8     3.4 

59.93    .94 

46.9    3.0 

47.38    .97 

80.6    0.8 

60.05    .97 

66.8     0.9 

34.9 

55.95  +.76 

46.6  -3.0 

60.18  +.97 

44.0  -9.8 

47.60  +.30 

81.4  -0.9 

60.38  +..99 

67.3-1.0 
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Groombridge  9390. 

SOph 

inchi. 

r  Heroolia. 

17  Oraconii. 

Mmd 

Soljff 

Bight 
▲aoension. 

DeolinatloD 
Iforth. 

Bight 
Aaoensioii. 

South, 

Bight 

Deelination 
Jfortii. 

Bight 
Awension. 

Declination 
Nwrth, 

li     m 
16    5 

+  68     6 

h     m 
16     8 

O          t 

-  3  24 

h     m 
16  16 

+46*  34 

h     m 
16  22 

0       / 
+61  45 

(Deo.30.9) 

57.88  +.40 

63'.8  -3.3 

s 
89.67  +.95 

83'.0  -1.8 

88.00  +.97 

36'.'9  -3.3 

8 

26.61  +.30 

51.3  -3.5 

J»n.   9.9 

56.86    .18 

60.6    3.0 

89.94     .97 

84.7    1.7 

88.88    .30 

33,7    3.0 

26.96    .38 

48.0     3.1 

19.6 

58.78    .56 

57.9    9.5 

30.88    .90 

86.4    1.6 

88.61     .34 

30.8     9.6 

27.38    .44 

45.1     9.7 

99.8 

59.37     .61 

55.7    1.9 

30.58    .30 

88.0    1.5 

88.97     .37 

28.5    9.1 

27.84     .48 

42.6    9.1 

Feb.  8.8 

60.00    .64 

54.1     1.3 

30.83    .31 

89.5    1.4 

83.35    .30 

26.6     1.5 

28.34     .51 

40.8     1.5 

18.8 

60.65  •I-.65 

53.8  --0.6 

31.14  +.30 

30.7  -1.1 

83.74  +.39 

25.4  -0.9 

88.86  +.59 

39.6  -0.0 

88.7 

61.30    .64 

58.9  +0.1 

31.44     .90 

31.7    0.0 

84.18    .38 

24.8  -0.3 

89.38    .59 

39.1  -0.9 

Mar.  10.7 

61.98    .61 

53.4    0.6 

31.78    .98 

38.4    0.6 

84.50     .36 

84.8  40.3 

89.90     .50 

30.8  +0.5 

«0.7 

68.51     .56 

54.4     1.4 

31.99    .96 

38.9    0.3 

84.85    .34 

85.4    0.9 

30.38    .47 

40.0     1.1 

30,7 

63.03     .49 

56.1     1.9 

38.85     .94 

33.1  -0.1 

85.17    .31 

86.7    1.5 

30.83     .49 

41.4     1.7 

Apr.  9.6 

63.49  +.41 

58.3  +9.4 

38.48  +.99 

33.0  +0.9 

85.47  +.97 

88.4  +9.0 

31.83  +.37 

43.4  -M.9 

19.6 

63.86    .33 

60.8    9.7 

38.69    .90 

38.7    0.4 

85.78    .93 

30.6    9.4 

31.56     .30 

45.8    9.6 

29.6 

64.14     .94 

63.7    3.0 

38.87    .17 

38.8    0.6 

85.98    .18 

33.1     9.6 

31.83    .93 

48.6    9.9 

May   9.5 

64.33    .14 

66.9    3.1 

33.08    .14 

31.6    0.7 

86.09    .14 

35.8    9.9 

38.03     .16 

51.6    3.1 

19.5 

64.48  +.04 

70.0    3.9 

33.15    .11 

30.9    0.8 

86.80    .00 

38.7    9.9 

38.15    .09 

54.7     3.9 

89.5 

64.48  -.06 

73.8  +3.1 

33.85  +.08 

30.1  -H>.8 

86.87  +.04 

41.6+9.9 

38.81  +.09 

57.9  +3.1 

June  8.5 

64.31     .16 

76.8    3.0 

33.38    .05 

29.3    0.8 

86.88  -.01 

44.5     9.8 

38.18  -.06 

61.0    3.0 

18.4 

64.18    M 

79.1     9.7 

33.35  +.09 

88.5    0.8 

86.85    .06 

47.3     9.6 

38.08    .13 

63.9    9.8 

88.4 

63.84     .39 

81.6     9.4 

33.36  -.01 

87.7    0.7 

86.17     .10 

49.8     9.4 

31.91     .90 

66.6    9.5 

July   8.4 

63.49     .39 

83.8    9.0 

33.33     .05 

87.0    0.7 

86.04     .15 

52.0     9.1 

31.68    .96 

69.0    9.9 

18.4 

63.06  -.45 

85.6  +1.5 

33.86  -.06 

86.4  +0.6 

85.88  -.19 

v53.9  +1.7 

31.39  -.39 

71.0  +1.8 

88.3 

68.58    .50 

86,9    1.1 

33.17     .11 

85.8    0.5 

85.67     .99 

55.4     1.3 

31.04     .37 

78.6    1.4 

Aug.  7.3 

68.06    .54 

87.7    0.6 

33.05    .13 

85.3    0.4 

25.43     .95 

56.4     0.8 

30.66    .41 

73.7    0.9 

17.3 

61.50    .67 

88.0  +0.1 

38.91     .15 

85.0    0.3 

85.17     .97 

57.0  +0.4 

30.84     .43 

74.3  +0.4 

87.8 

60.98    .50 

87.8  -0.5 

38.75    .16 

84.7    0.9 

24.89     .98 

57.8  H).l 

89.79     .45 

74.4  -0.9 

Sept.  6.8 

60.34  -.58 

87.1  -1.0 

38.59  -.16 

84.fr +0.1 

84.61  -.98 

56.9  -0.5 

89.34  -.45 

74.0  -0.7 

16.8 

59.77    .56 

85.9    1.5 

38.43    .16 

84.6  -0.1 

84.33    .98 

56.0    1.1 

88.89     .44 

73.1     1.9 

86.8 

69.83    .58 

84.1     9.0 

38.88    .14 

24.7    0.9 

84.06     .96 

54.8    1.6 

88.46    .41 

71.6    1.7 

Oct.  e.i 

58.73    .47 

81.9     9.4 

38.15    .19 

85.0    0.4 

83.61     .93 

53.0    9.0 

88.07     .38 

69.7    9.9 

16.1 

58.30    .40 

79.3    9.8 

38.05    .08 

85.5    0.6 

83.60     .19 

50.8    9.4 

87.71     .39 

67.3    9.6 

86.1 

57.94  -.31 

76.8  -3.9 

31.99  -.04 

86.1  -0.8 

83.43  -.14 

48.2  -9.8 

87.48  -.96 

64.5  -3.0 

NoY.  5.1 

57.67    .99 

78.9    3.5 

31.97     .00 

87.0    0.9 

83.38     .08 

45.3    3.1 

87.19     .18 

61.3    3.3 

15.0 

57.50  -.11 

69.8    3.7 

31.99 +.05 

88.0    1.1 

23.26  -.09 

48.0     3.4 

87.05    .10 

57.8    3.6 

85.0 

57.44     .00 

65.4    3.8 

38.07     .10 

89.3     1.4 

23.27  +.04 

38.6    3.5 

87.00  -.01 

54.1     3.8 

Deo.   6.0 

57.50  +.19 

61.6     3.9 

38.19    .15 

30.7     1.6 

83.35    .11 

34.9     3.6 

27.03  +.08 

50.3     3.8 

14.9 

57.68  +.93 

57.7  -3.8 

38.37  +.19 

38.8  -1.6 

83.49  +.17 

31.3  -3.6 

27.16  +.17 

46.5  -3.8 

84.9 

57.96    .34 

54.0    3.6 

38.58    .93 

33.9     1.7 

83.69     .93 

37.8     3.5 

27.38     .96 

48.7    3.6 

34.9 

58.35  +.43 

50.6  -3.9 

38.83  +.97 

35.6  -1.8 

83.95  +.98 

24.4  -3.3 

27.68  +.33 

39.8  -3.4 
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APPABENT  PLACES  FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

Mmb 
Solftr 
Date. 

aScorpii. 

^Heroulii. 

A  Draconii. 

COphiuchi. 

Bight 
Afloension. 

BeoUnatlon 
South, 

Bight 
ABoension. 

North. 

Bight 
Asoenaion. 

Iforth. 

Bight 

South, 

li     m 

16  22 

-26*  10 

h     m 

16  25 

+2f  43 

h     m 
16  28 

+69     0 

h     m 

16  31 

-10  20 

(Deo.30.9) 

8 

33.75  +.87 

56'.'l  -0.5 

24.83  +.93 

55?6  Hi.8 

8 

8.89  +.35 

24.4  -8.5 

0.62  +J84 

23'5  -1.3 

Jan.    9.9 

34.04     .90 

56.7     0.6 

25.08    .96 

52.9    9.6 

9.29     .45 

21.0    3.1 

0.88    .87 

24.8     1.3 

19.9 

34.35     .39 

57.4     0.8 

25.35    .98 

50.5     9.3 

9.79    .54 

18.1     9.7 

1.16     il9 

26.2     1.3 

«9.8 

34.68    .33 

58.2    0.9 

25.65    .30 

48.3    8.0 

10.36    .60 

15.7     9.8 

1.46    .30 

27.5     1.3 

Feb.   8.8 

35.02    .34 

59.1     0.9 

25.95    .31 

46.5    1.6 

10.99    .64 

13.8     1.5 

1.76    .31 

28.7     1.1 

18.8 

35.36  +.34 

60.1  -1.0 

26.27  +.31 

45.2  -1.1 

11.65 +.66 

12.6  -0.9 

2.07  +.31 

29.8  -1.0 

28.7 

35.69     .33 

61.0    1.0 

26.57     .30 

44.3    0.6 

12.31     .66 

12.1  -0.9 

2.38    .30 

30.7    0.8 

Mar.  10.7 

36.02     .38 

62.0    0.0 

26.87     .99 

44.0  -0.1 

12.97     .64 

12.3  +OJS 

2.68    .99 

31.5    0.7 

80.7 

36.33     .30 

62.9    0.0 

27.16     .96 

44.1  +0.3 

13.60    .60 

13.1     1.1 

2.96     .98 

32.0    0.5 

30.7 

36.62    .98 

63.7    0.8 

27.43    .95 

44.6     0,8 

14.17     .54 

14.5     1.7 

3.23     .96 

32.4  -0.8 

Apr.  9.6 

36.89  +.S6 

64,5  -0.7 

27.67  +.93 

45.6  +1.9 

14.68  +.47 

16.5  +8.8 

3.48 +C94 

32.5    0.0 

19.6 

37.14     .94 

65.2    0.7 

27.89    .90 

47.0    1.5 

15.11      .38 

18.9     8.6 

3.71     J» 

32.5  +0.1 

29.6 

37.36     .91 

65.8    0.6 

28.08    .18 

48.7     1.8 

15.45     .99 

21.7     8.0 

3.92     .90 

32.3    0.8 

May  9.6 

37.56     .18 

66.4     0.6 

28.25    .15 

50.6    8.0 

15.70     .80 

24.7     3,1 

4.11      .17 

32.0     0.4 

19.5 

37.72     .15 

67.0     0.5 

28.38    .19 

52.6    9.1 

15.84  +.10 

27.9     3.8 

4.26    .14 

31.5    0.4 

29.5 

37.85  +.11 

67.5  -0,5 

28.47  +.08 

54.7  +8.1 

15.88  -.01 

31.1  +3.8 

4.39  +.11 

31.1  +0.5 

June  8.5 

37.94     .08 

68.0    0.5 

28.53     .04 

56.8    9.1 

15.82    .11 

34.3     3.1 

4.48     .07 

30.6     0.5 

18.4 

38.00  +.04 

68.4    0.4 

28.56  +.01 

58.9     9.0 

15.67     .81 

37.2     8.0 

4.53     .04 

30.1     0.5 

28.4 

38.02    .00 

68.8    0.4 

28.55  -.03 

60.8     1.8 

15.41     .89 

40.0     8.6 

4.56  +.01 

29.7     0.5 

July  8.4 

38.00  -.04 

69.1     0.3 

28.50     .06 

62.5    1.6 

15.08     .38 

42.4     8.8 

4.55  -.03 

29.2    0.4 

18.4 

37.94  -.07 

69.4  -0.9 

28.42  -.10 

64.0  +1.4 

14.66  -.45 

44.4  +1.8 

4.50  -.06 

28.8  +0.4 

28.3 

37.85    .11 

69.6  -0.1 

28.31     .13 

65.3    1.1 

14.18     .51 

46.0     1.4 

4.42     .10 

28.5    0.3 

Aug.  7.3 

37.72     .14 

69.7    0.0 

28.17     .15 

66.2    0.8 

13.64     .56 

47.1     0.9 

4.31     .18 

28.2    0.3 

17.3 

37.57     .16 

69.7  +0.1 

28.01     .17 

66.9    0.5 

13.06    .59 

47.8  40.4 

4.17     .15 

27.9    0.8 

27.3 

37.40     .18 

69.6    0.9 

27.83     .18 

67.2  +0.9 

12.45     .61 

47.9  -O.I 

4.02    .16 

27.7    0.8 

Sept.  6.2 

37.22  -.18 

69.3  +0.3 

27.64  -.10 

67.2  -0.9 

11.83 -.69 

47.5  -0.7 

3,86  -.17 

27.5  +0.1 

16.2 

37.04     .18 

69.0    0.4 

27.45     .10 

66.8    0.5 

11.21     .61 

46.6     1.9 

3.69    .16 

27.4  +0.1 

26.2 

36.87     .16 

68.6    0.4 

27.26    .17 

66.1     0.9 

10.61     .58 

45.1     1.7 

3.53    .15 

27.4     0.0 

Oct.    6.1 

36.72    .14 

68.2    0.5 

27.10     .15 

65.1     1.9 

10.06     .53 

43.2    9.9 

3.38    .13 

27.4  -0.1 

16.1 

36.60    .10 

67.7    0.5 

26.96     .19 

63.7     1.6 

9.56     .46 

40.8    9.6 

3.27     .10 

27.6    0.8 

26.1 

36.52  -.08 

67.2  +0.4 

26.86  -.08 

61.9  -1.9 

9.13 -.38 

38.0  -3.0 

3.19  -.06 

27.9  -0.4 

Nov.   5.1 

36.49  -.01 

66.8    0.4 

26.80  -.04 

59.9    9.9 

8.79     .99 

34.8     3.3 

3.15  -.01 

28.3    0.5 

15.0 

36.51  +.05 

66.5    0.3 

26.79  +.01 

57.6     9.4 

8.55    .18 

31.3     3.6 

3.16  +.03 

28.9    0.7 

25.0 

36.59    .10 

66.3  -W.l 

26.83    .06 

55.0     8.6 

8.43  -.07 

27.6     3.8 

3.22    .00 

29.7    0.8 

Deo.   5.0 

36.72    .16 

66.3    0.0 

26.92    .19 

52.3     8.8 

8.42  +.05 

23.8    3.8 

3.33    .13 

30.6     1.0 

15.0 

36.90  +.S1 

66.4  -0.9 

27.06  +.16 

49.5  -8.8 

8.53  +.17 

19.9  -3.8 

3.49  +.18 

31.7-1.1 

24.9 

37.13     .95 

66.7    0.4 

27.25    .91 

46.7     8.8 

8.76    .99 

16.2     8.6 

3.69     .99 

32.9     1.3 

34.9 

37.40  +.99 

67.2  -0.6 

27.47  +.94 

43.9  -8.7 

9.10  +.39 

12.6  -3.4 

3.93  +.86 

34.2-1.4 
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APPARENT  PLACES  FOB  THE  UPPEB  TfiANSIT  AT  WASHINGTON. 

•  Triangoli  Anatralif . 

tj  Herculis. 

«  Ophiuchi. 

c  UrsB  Minoris. 

Solar 
Date. 

..Kn. 

Deolinatton 
South, 

Sight 

North. 

Sight 
Aaoension. 

Declination 
North. 

Sight 

DeoUnation 
North. 

16  36 

-68  49 

h     m 

16  39 

+39    7 

h     m 

16  52 

+  9  32 

h     m 
16  57 

+82  12 

(Dec.30.9) 

50.11  •i-.M 

5.6  +1.8 

8 

3.18  +.89 

69''6  -3.3 

83.73  +.91 

56.0  -9.3 

8 

14.38  +.54 

64'.3  -3.5 

Jan.   9.9 

50.69    .« 

4.0     1.4 

3.43     .97 

56.4    3.0 

83.96    .94 

63.8    9.1 

15.01     .83 

60.8     3.9 

19.8 

51.35     .68 

8.8    1.0 

3.71     .30 

53.5    9.7 

83.31     .96 

51.7    9.0 

15.98  1.09 

57.8     9.8 

89.8 

58.06    .73 

8.1     0.5 

4.03     .33 

51.0     9.3 

83.48    .98 

49.8    1.8 

17.18  1.31 

55.3     9.3 

Feb.   8.8 

58.80    .76 

1.8-H>.1 

4.36     .34 

49.0     1.7 

33.77    .98 

48.1     1.5 

18.59  1.47 

53.3     1.7 

18.8 

53.57  +.77 

1.8-0.3 

4.71  +.35 

47.5  -1.9 

34.07  +.30 

46.8  -1.1 

80.13+1.58 

51.8  -1.1 

88.7 

54.34     .76 

8.3    0.6 

5.06     .35 

46.7  -8.6 

34.36    .30 

45.9    0.8 

81.75  1.64 

51.0  -0.5 

Mar.  10.7 

55.09    .74 

3.8    1.0 

5.40     .34 

46.4     0.0 

34.66    .99 

45.3  -0.4 

83.40  1.63 

50.8  +0.9 

80.7 

55.88    .71 

4.4     1.4 

5.73     .39 

46.7  +0.6 

34.94     .96 

45.1     0.0 

35.00  1.56 

51.3    0.8 

30.7 

56.51     .67 

6.0    1.7 

6.04     .30 

47.6     1.9 

85.31     .97 

45.3  +0.4 

36.50  1.44 

53.5    1.4 

Apr.   9.6 

57.16 +.09 

7.9  -9.0 

6.33  +.97 

49.0  +1.6 

35.46  +.95 

45.9  +0.7 

37.86+1.97 

54.1  +9.0 

19.6 

57.74     .M 

10.0     9.9 

6.58    .94 

50.9     9.0 

35.70     .93 

46.8    1.0 

39.03  1.05 

56.3    9.4 

89.6 

58.86    .48 

18.3     9.4 

6.80    .90 

53.3    9.4 

35.91     .90 

48.0    1.3 

39.96    .80 

58.9    9.7 

Maj    9.5 

58.71     .41 

14.8     9.5 

6.98    .16 

55.7     9.6 

86.10     .17 

49.3    1.4 

30.63    .54 

61. '8    3.0 

19.5 

59.07    .98 

17.4     9.6 

7.13    .19 

58.4     9.7 

86.36     .15 

50.8     1.5 

31.04+  M 

64.8    3.1 

89.5 

59.35  +.93 

80.1  -8.7 

7.83  +.08 

61.1  +9.8 

86.39  +.11 

53.4  +1.6 

31.16-  .09 

68.0  +3.1 

June  8.5 

69.53    .13 

83.7     9.7 

7.88  +.03 

63.9     9.7 

86.49    .08 

54.0     1.6 

31.00    .30 

71.1      3.1 

18.4 

59.61  +.03 

85.4     9.6 

7.89  -.01 

66.6    9.6 

36.55    .05 

55.6     1.6 

30.57    .56 

74.1     9.9 

88.4 

59.59  -.07 

87.9     9.4 

7.86    .05 

69.1     9.4 

36.58  +.01 

57.3    1.5 

89.87    .89 

76.9    9.7 

July  8.4 

59.47     .17 

30.8    9.9 

7.18    .10 

71.4     9.9 

36.57  -.03 

58.6    1.3 

38.93  1.06 

79.5    9.4 

18.4 

59.35  -.96 

38.3  -1.9 

7.07  -.14 

73.4  +1.8 

36.53  -.06 

59.8  +1.9 

37.77-lJW 

81.7  +9.0 

88.3 

58.96    .34 

34.1     1.6 

6.91     .17 

75.0     1.5 

36.44     .10 

60.9    1.0 

36.48  1.43 

83.5     1.6 

Aug.  7.3 

58.57    .41 

35.5    1.9 

6.78    .90 

76.3     1.1 

36.33    .19 

61.7    0.7 

34.91   1.57 

84.9     1.9 

17.3 

58.18     .47 

36.4    0.7 

6.51     .93 

77.3    0.6 

36.19     .15 

63.4     0.6 

33.38  1.68 

85.8    0.7 

87.3 

67.63    .SO 

.36.9  -0.3 

6.87     .94 

77.6  +0.9 

36.03    .17 

63.8  +0.3 

31.55  1.75 

86.3  +0.9 

Sept.  6.8 

57.18  -.51 

37.0  +0.9 

6.03  -.95 

77.6  -8.9 

35.86  -.18 

63.0    0.0 

19.77-1.79 

86.3  -0.3 

16.8 

56.60    .50 

36.6    0.7 

5.77     .95 

77.1     0.7 

35.68    .18 

63.9  -0.9 

17.98  1.78 

85.6    0.8 

86.8 

56.11     .47 

35.7    1.1 

5.53     .94 

76.3     1.1 

35.51     .17 

63.6    0.5 

16.33  1.74 

84.5    1.3 

Oct.    6.1 

55.66    .41 

34.4     1.5 

5.31     .91 

74.8     1.6 

35.35    .15 

63.0    0.7 

14.53  1.64 

83.0    1.8 

16.1 

55.88    .33 

38.6     1.9 

5.11     .18 

73.0     9.0 

35.31     .19 

61.1     1.0 

13.96  1.50 

81.0     9.9 

86.1 

55.00  -.83 

.30.6  +9.9 

4.95  -.14 

70.8  -9.4 

85.10 -.09 

60.0  -1.3 

11.54-1.33 

78.5  -9.6 

Not.  5.1 

64.88  -.19 

88.3    9.4 

4.84     .09 

68.3    9.7 

35.04  -.06 

58.6    1.5 

10.33  1.11 

75.7    3.0 

15.0 

54.75    .00 

85.8    9.5 

4.77  -.03 

65.3    3.0 

35.01     .00 

57.0    1.7 

9.33    .80 

73.5    3.3 

85.0 

54.88  +.13 

83.4     8.5 

4.77  +.09 

63.1     3.3 

85.03  +.05 

65.8    1.9 

8.61     .58 

69.1     3.5 

Deo.   5.0 

55.01     .96 

30.9     9.4 

4.83     .06 

58.8    3.4 

85.11     .10 

53.1     9.1 

8.18  -.98 

65.5    3.6 

14.9 

55.33  +.98 

18.7  +9.9 

4.94  +.14 

55.3  -3.4 

85.33  +.14 

51.0  -9.9 

8.05  +.04 

61.8-3.7 

34.9 

65.76    .48 

16.6    1.9 

5.11     .90 

51.9     8.4 

85.39    .17 

48.7    9.9 

8.35     .34 

58.1     3.6 

34.9 

56.30  +.57 

14.8  +1.6 

5.33  +.99 

48.6  -3.9 

35.60  +.99 

46.5  -a.9 

8.75  +.58 

54.6  -3.4 
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APPABENT  PLACES  FOB  THE  UFPEB  TRANSIT  AT  WASHINQTON. 

d  Uerculii. 

a>  Uereolia. 

k  Ophiaehi. 

^Draconia. 

Mmh 
Solar 
Date. 

Eight 
Aaeenalon. 

DeelinatioD 
Karth. 

Bight 
AacenaloiL 

Declination 
North, 

Bight 
AaoeSsioii. 

DeoUnatton 
SouOL 

Bight 

yortk. 

h     m 

16  57 

+36  43 

h     m 

17    9 

+  14  30 

h     m 

17  19 

o       / 

-24    4 

h      m 

17  27 

+52*  22 

(Dec.30.9) 

28.25 +JB 

45.3  -3JJ 

a 
33.01  +.19 

64''3  -4.5 

32.96  +.91 

14.3  -0.3 

52!92  +.17 

60J   -3.7 

Jan.    9.9 

28.48    .94 

42.2    3.0 

33.21     .92 

61.9     9.3 

33.20     .95 

14.6     0.4 

53.13    S2 

56.6    3.4 

19.9 

28.74     .97 

39.3    9.7 

33.45     .95 

59.6    9.9 

33.47     J» 

15.0     0.5 

53.39    .99 

53.4     3.1 

29.8 

29.03    .30 

36.8    9.3 

33.72    .97 

57.6    1.9 

33.76     .30 

15.5     0.5 

53.70    .33 

50.4     9.7 

Feb.   8.8 

29^4     .3Q 

34.8    1.8 

34.00     .99 

55.8    1.6 

34.07     .39 

16.1     0.5 

54.06    .37 

47.9     9.9 

18.8 

29.66  +.33 

33.2  -1.3 

34.29  +.99 

54.4  -1.9 

34.39  +.39 

16.6  -0.5 

54.44  +.40 

46.0  -1.6 

28.8 

30.00    .33 

32.2    0.8 

34.59     .30 

53.4    0.8 

34.72     .33 

17.2     0.5 

54.84     .41 

44.7     1.0 

Mar.  10.7 

30.32    .33 

31.7  -0.9 

34.88     .99 

52.8  -0.4 

35.04     .33 

17.6    0.5 

55.26     .41 

44.1  -0.3 

80.7 

30.64     .31 

31.8  +0.4 

35.17     .98 

52.7  +0.1 

35.37     .31 

18.1     0.4 

55.67    .40 

44.1  +0.3 

30.7 

30.94    .30 

32.5    0.9 

35.45     .98 

53.0    0.5 

35.68     .31 

16.4     0.3 

56.07    .30 

44.7     0.0 

Apr.   9.6 

31.23  +.87 

33.7  +1.4 

35.72  +.96 

53.6  +0.9 

35.98  +.99 

18.7  -0.3 

56.44  +.36 

45.9  +1.5 

19.6 

31.48     .94 

35.3    1.8 

35.97     .94 

54.7    1.9 

36.26     .98 

19.0     0.9 

56.79     .33 

47.7    9.0 

29.6 

31.71     .91 

37.4    9J5 

36.19     .91 

56.1     1.5 

36.53     .96 

19.2    0.9 

57.09     .99 

50.0    9.5 

Blaj    9.6 

31.91     .18 

39.7    9.4 

36.39    .19 

57.7     1.7 

36.77     .93 

19.4    0.9 

57.36     JM 

52.6    9.8 

19.5 

32.07    .14 

42.2    9.6 

36.57    .16 

59.4     1.8 

36.99    .90 

19.6    0.9 

57.57     .19 

55.5     3.0 

29.5 

32.19  +.10 

44.8  +9.6 

36.71  +.13 

61.3+1.9 

37.18 +.17 

19.7  -0.9 

57.73 +.13 

58.6  +3.1 

June  8.5 

32.27     .06 

47.5     9.6 

36.82    .09 

63.2     1.9 

37.33     .13 

19.9    0.9 

57.83     .07 

61.8    3J» 

18.5 

32.31  +.09 

50.1     9.5 

36.89    .06 

65.1     1.8 

37.44     .09 

20.1     0.9 

57.88  +.01 

64.9    3.1 

28.4 

32.31  -.09 

52.6     9.4 

36.93  +.09 

66.9    1.7 

37.51     .06 

20.4    0.9 

57.86  -.05 

68.0    9.9 

July   8.4 

32.27    .06 

54.8    9^ 

36.93  -.09 

68.6    1.6 

37.55  +.01 

20.6    0.9 

57.78    .11 

70.8    9.7 

18.4 

32.18  -.10 

56.9  +1.9 

36.89  -.06 

70.1  +1.5 

37.54  -.03 

20.8  -0.9 

57.65  -.18 

73.4  +3.4 

28.3 

32.06    .14 

58.6    1.6 

36.82    .09 

71.4     1.9 

37.48    .07 

21.1     OJS 

57.46     .21 

75.7     9.1 

Aug.  7.3 

31.90    .17 

60.0    1.9 

36.71     .19 

72.5    0.9 

37.39    .11 

21.3    0.9 

57.22    .96 

77.6     1.7 

17.3 

31.71     .90 

61.0    0.8 

•36.57    .15 

73.3    0.7 

37.27    .14 

21.5    0.1 

56.95    .99 

79.1     1.9 

27.3 

31.50    .» 

61.6  +0.4 

36.41     .17 

73.8    0.4 

37.11     .16 

21.6-0.1 

56.63    .39 

80.1     0.6 

Sept.  6.2 

31.27 -.93 

61.8    0.0 

36.23  -.18 

74.1  +0.1 

36.94  -.18 

21.6    0.0 

56.30  -.34 

80.6  +0.3 

16.2 

31.04     .93 

61.5  -0.4 

36.04     .19 

74.1  -0.9 

36.76    .18 

21.6    0.0 

55.95    .35 

80.7  -0.9 

26.2 

30.82     .99 

60.9    0.9 

35.86    .18 

73.8    0.5 

36.57     .18 

21.5+0.1 

55.60    .35 

80.2    0.7 

Oct.    6.2 

30.60    .90 

59.8    1.3 

35.69    .17 

73.1     0.8 

36.40    .17 

21.4     0.9 

55.26     .33 

79.2     1.9 

16.1 

30.41     .18 

58.3    1.7 

35.53     .14 

72.2    1.1 

36.25    .14 

21.2    0.9 

54.94     .30 

77.7     1.7 

26.1 

30.25  -.14 

56.4  -9.1 

35.41  -.11 

71.0-1.4 

36.13  -.10 

21 .0  +0.9 

54.66  -.96 

75.8  -9.9 

Nov.   5.1 

30.14     .09 

54.1     9.4 

35.32    .07 

69.4     1.7 

36.05     .06 

20.7    0.9 

54.42    .91 

73.3     9.6 

15.0 

30.07  -.04 

51.5    9.7 

35.28  -.09 

67.7    1.9 

36.01  -.01 

20.5    0.9 

54.24     .15 

70.5     3.0 

25.0 

30.05  +.01 

48.6    3.0 

35.28  +.03 

65.6    9.1 

36.03  +.04 

20.4  +0.1 

54.12     .08 

67.4     8.3 

Dec.    5.0 

30.09    .07 

45.5    3.9 

35.33    .08 

63.4    9.3 

36.10     .10 

20.4    0.0 

54.07  -.01 

63.9    3.5 

15.0 

30.19 +.19 

42.3  -3.9 

35.43  +.19 

61.0-9.4 

36.22  +.15 

20.5  -0.1 

54.10  +.06 

60.3  -3.6 

24.9 

30.34     .17 

39.0    3.9 

35.58     .17 

58.6    9.4 

36.40    .19 

20.7    0.9 

54.19    .13 

56.7    3.7 

34.9 

30.54  +.93 

35.9  -3.1 

35.77  +.90 

56.2  -9.4 

36.61  +.93 

20.9  -0.3 

54.36  +.90 

53.0  -3.6 

FIXED  STABS,   1889. 


349 


APPABENT  PLAOBB  FOB  THE  UPPBB  TRANSIT  AT  WASHINGTON. 

aOphiiicliL 

u  Draconis. 

fi  Herculis. 

^1  Draconis. 

HfiHI 

Solar 

Bight 
ABcension. 

I>eo]l]iation 
Iforth, 

Bight 
Aaocosloii. 

I>ecli21«tiOD 

North. 

Bight 
Aaoeo^on. 

Beclinatian 
North, 

AsoeDsloii. 

DeoUnatkm 
North. 

h     m 

17  29 

+  12  SB 

h     m 
17  37 

+  68  48 

h     m 
17  42 

+27**  46 

h     m 

17  43 

+72  11 

(Deo.30.9) 

B 

44.72  +.17 

30.8  -9.4 

8 

32.57  +.17 

3r.9  -3.7 

8 

4.65  +.15 

70J  -3.0 

8 

50.71  +.16 

70.2  -3.7 

Jan.    9.9 

44.90     .90 

28.5    9.9 

32.80     .98 

28.3    3.5 

4.83    .19 

67.1     9.9 

50.94     .99 

66.5    3.5 

19.9 

45.13     .94 

26.3    9.1 

33.13     .38 

24.9    3.9 

5.04     .93 

64.3     9.7 

51.29    .49 

63.1     3.3 

39.9 

45.38     .96 

24.3     1.9 

33.56    .47 

21.8    9.8 

5.28    JU 

61.8    9.4 

51.77     .53 

60.0    9.9 

Feb.   8.8 

45.65    .98 

22.5    1.6 

34.08    .54 

19.3    9.3 

5.55     .98 

59.6     9.0 

52.34     .61 

57.4     9.4 

18.8 

45.93  +.99 

21.1  -1.9 

34.65  +.60 

17.3  -1.7 

5.84  +.30 

57.9  -1.6 

53.00  +.68 

65.3  -1.8 

28.8 

46.22     .99 

20.1     0.8 

35.27     .63 

15.9    1.1 

6.15    .30 

56.6    1.0 

53.71     .73 

53.9     1.9 

Mar.  10.-7 

46.52     .99 

19.4  -0.4 

35.91     .65 

15.1  -0.4 

6.45    .31 

55.8  -0.5 

54.45     .75 

53.0  -0.5 

80.7 

46.81     M 

19.2     0.0 

36.56     .64 

15.1  +0.3 

6.76    .30 

55.6-  0.0 

55.21     .75 

52.9  +0.9 

30.7 

47.09    .98 

19.4  +0.4 

37.19    .61 

15.7    0.9 

7.06    .30 

55.9  +0.6 

55.94     .79 

53.4     0.8 

Apr.   9.7 

47.36  +.97 

20.0  +0.8 

37.79  +.57 

16.9  +1.5 

7.36  +.99 

56.7  +1.1 

56.64  +.67 

54.5  +1.4 

19.6 

47.62    .95 

21.0     1.1 

38.33    .61 

18.7    9.1 

7.63     .97 

58.0     1.5 

57.28    .66 

56.3    9.0 

29.6 

47.86     .33 

22.3    1.4 

38.81     .44 

21.0    9.5 

7.89    .95 

59.7    1.9 

57.84     .51 

58.5     9.4 

May   9.6 

48.08    .91 

23.8    1.6 

39.20    .95 

23.7     9.8 

8.12     .99 

61.7    9.1 

58.30     .41 

61.1     9.8 

19.6 

48.27    .18 

25.5    1.8 

39.51     .96 

26.7     3.1 

8.32     .19 

64.0    9.4 

58.66     .30 

64.1     3.1 

29.5 

48.43  +.15 

27.3  +1.8 

39.72  +.16 

29.9  +3.9 

8.49  +.15 

66.5  +9.5 

58.91  +.18 

67.3  +3.9 

June  8.5 

48.56    .11 

29.2    1.9 

39.83  +.06 

33.2    3.3 

8.62    .11 

69.0    9.5 

59.03  +.06 

70.5    3.3 

18.5 

48.66    .08 

31.1     1.8 

39.83  -.05 

36.5    3.9 

8.71     .07 

71.5    9.5 

59.04  -.06 

73.8    3.9 

28.4 

48.71  +.04 

32.8    1.7 

39.73    .15 

39.7    3.1 

8.77  +.03 

74.0     9.4 

58.92    .18 

77.0     3.1 

July   8.4 

48.73    .00 

34.5    1.6 

39.53    .94 

42.7     9.0 

8.77  -.01 

76.3    9.9 

58.68    .99 

80.0    9.9 

18.4 

48.71  -.04 

36.0  +1.5 

39.24  -.34 

45.5  •W.O 

8.74  -.06 

78.4  +9.0 

58.33  -.40 

82.8  •Ht.O 

28.4 

48.65    .08 

37.4     1.9 

38.86    .49 

47.9     9.9 

8.66     .10 

80.3    1.8 

57.87    .50 

86.3    9.3 

Aog.  7.3 

48.56    .11 

38.5    1.0 

38.41     .49 

50.0     1.8 

8.55    .13 

81.9    1.5 

57.33     .50 

87.3     1.9 

17.3 

48.43    .14 

39.3    0.7 

37.89    .55 

51.6     1.4 

8.40    .17 

83.1     1.1 

56.70    .66 

89.0     1.4 

27.3 

48.28    .18 

39.9    0.5 

37.31     .60 

52.8    0.9 

8.22    .19 

84.1     0.7 

56.01     .79 

90.2    1.0 

Sept.  6.3 

48.11  -.18 

40.3  +0.9 

36.69  -.63 

53.4  4^>.4 

8.01  -.91 

84.6  +0.4 

65.27  -.75 

91.0  +0.5 

16.2 

47.93    .18 

40.4  -0.1 

36.05    .64 

53.6  -0.1 

7.80    jn 

84.8    0.0 

54.50     .77 

91.2    0.0 

26.2 

47.74     .18 

40.2    0.3 

35.41     .64 

53.2    0.6 

7.58    .99 

84.6  -0.4 

58.73     .77 

90.9  -0.6 

Oct.    6.2 

47.56    .17 

39.7     0.6 

34.78    .69 

52.3    1.9 

7.37    Al 

84.0    0.8 

52.96    .75 

90.1     1.1 

16.1 

47.40    .15 

38.9    0.9 

34.18    M 

50.8    1.7 

7.17     .19 

82.9    1.9 

52.23    .70 

88.7    1.6 

26.1 

47.27  -.19 

37.8  -1.9 

33.63  -.89 

48.9  -«.9 

7.00  -.16 

81.5  -1.6 

51.55 -.64 

86.9  -9.1 

Nov.  5.1 

47.17     .08 

36.4     1.5 

33.14     .44 

46.5    9.6 

6.86    .19 

79.7    9.0 

50.95    .66 

84.5    9.6 

15.1 

47.11  -.04 

34.8    1.7 

32.74     .35 

43.7    3.0 

6.77     .07 

77.6    9.3 

50.44     .45 

81.7    3.0 

25.0 

47.10  +.01 

33.0    9.0 

32.43    .95 

40.5    3.3 

6.72  -.09 

75.S    9.6 

50.04     .34 

78.6    3.3 

Dec.   5.0 

47.13     .06 

30.9    9.1 

32.24    .14 

37.0    3.6 

6.72  +.09 

72.5    9.8 

49.77    .91 

75.2    3.6 

15.0 

47.21  +.10 

28.7  -4.3 

32.16  -.09 

33.4  -3.7 

6.77  +.08 

69.6  -«.0 

49.63  -.07 

71.6  -8.7 

25.0 

47.34     .15 

26.4    9.3 

32.19  +.10 

29.6    8.7 

6.87    .19 

66.6    3.0 

49.63  +.07 

67.8    3.7 

34.9 

47.51  +.19 

24.0  -9.3 

32.35  +.91 

25.9  -^.6 

7.02  +.16 

63.6  -9.9 

49.77  +.91 

64.1  -3.6 
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APPARENT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Draoonis. 

7*  Sagittarii. 

11  Sagittarii. 

9  Serpentb. 

SolAT 

Date. 

Bight 
Ascension. 

DeeUnation 

Bight 
Asoenslon. 

Amtik. 

Bight 
Asoension. 

Declination 

Bight 
Asoenslon. 

8ou*k. 

h     m 

17  53 

+5f  29 

h     m 
17  58 

O           / 

-80  25 

li     m 

18     7 

o         / 

-21     5 

,h     m 

18  15 

-  2  55 

Jan.    0.0 

69!l4  +.13 

67.6  -3.6 

s 
37.88  +.19 

24.3  +0.9 

4.94  +.16 

10"2  -0.3 

s 
31.64  +.14 

34.'3  -1.4 

9.9 

59.30     .10 

64.0    3.5 

38.09     .93 

34.1     0.9 

5.13    .90 

10.5    0.3 

31.80    .17 

35.6    1.4 

19.9 

59.52    .95 

60.7    3.9 

38.34     .96 

84.0  +0.1 

5.96    .94 

10.9    0.3 

31.99    .91 

37.0     1.3 

29.9 

59.79    .30 

57.6    9.0 

38.62    .99 

23.9    0.0 

5.61      .96 

11.2     0.3 

32.21     .93 

38.2    1.9 

Feb.   8.9 

60.12    .34 

54.9    9.4 

38.92    .31 

23.9    0.0 

.  5.88    .98 

11.5     0.3 

32.46    JB5 

39.4     1.0 

18.8 

60.47  +.37 

52.8  -1.9 

39.24  +.33 

23.9    0.0 

5.17  +.30 

11.8-0.3 

32.72  +.97 

40.3  -0.8 

88.8 

60.86    .30 

51.2    1.9 

39.58     .34 

24.0  -0.1 

6.48    .31 

12.1     0.9 

32.99    .98 

41.0    0.6 

Mar.  10.8 

6  J  .25    .40 

50.3  ^.6 

39.91     .34 

24.0    0.1 

6.79    .31 

12.2  -0.1 

33.28     .90 

41.5-0.3 

20.8 

61.66    .40 

50.0    0.0 

40.26    .34 

24.1     O.i 

7.11     .39 

12.3    0  0 

33.57     .99 

41.6    0.0 

30.7 

62.06    .30 

50.4  +0.7 

40.60    .34 

24.2    0.1 

7.42    .31 

12.3  +0.1 

33.86    .99 

41.5  +Oil 

Apr.  9.7 

62.44  +.37 

51.4  +1.3 

40.93  +.33 

24.4  -0.1 

7.73  +.31 

12.2  +0.1 

34.14 +.98 

41.2+0^ 

19.7 

62.80    .35 

52.9    i.e 

41.25    .39 

24.5    0.9 

8.04     .99 

12.0    0.9 

34.42    .97 

40.6    0.7 

29.6 

63.13    .31 

55.0    9.3 

41.56    .30 

24.7    0.9 

8.33     .98 

11.8     0.9 

34.69     .96 

39.7     0.9 

May   9.6 

63.42    .97 

57.5    9.7 

41.85    .98 

24.9    0.9 

8.60     .96 

11.5     0.9 

34.95    .94 

38.8     1.0 

19^ 

63.66    .99 

60.3    9.9 

42.11      .95 

25.1     0.3 

8.85     .94 

11.3     0.9 

35.18    .99 

37.7     1.1 

29.6 

63.86  +.17 

63.3  +3.1 

42.35  +.99 

25.5  -0.4 

9.07  +.91 

11.1  +0.9 

35.39  +.90 

36.5  +1.9 

June  8.5 

64.00    .11 

66.5    3.9 

42.54     .18 

25.9    0.4 

9.27     .18 

10.9     0.9 

35.57     .16 

35.3     1.9 

18.5 

64.08  +.05 

69.7    3.9 

42.71     .14 

26.3    0.5 

9.43     .14 

10.8  +0.1 

35.72    .13 

34.1     1.1 

28.5 

64.10 -.01 

72.9    3.1 

42.83     .10 

26.8    0.6 

9.55     .10 

10.7     0.0 

35.82    .09 

33.0     1.1 

July  8.4 

64.07    .07 

75.9     9.9 

42.90  +.05 

27.4    0.6 

9.62    .06 

10.7     0.0 

35.90     .05 

:^.0     1.0 

18.4 

63.97  -.19 

78.6  +9.0 

42.92    .00 

28.0  -0.6 

9.65  +.01 

10.8  -0.1 

35.93  +.01 

31.1  +0.9 

28.4 

6.3.81     .18 

81.1     9.3 

42.90  -.04 

28.6    0.0 

9.64  -.03 

10.9     0.9 

35.91  -.03 

30.3    0.7 

Aug.  7.4 

63.61     .93 

83.3    9.0 

42.84     .00 

29.2    0.6 

9.59    .07 

11. 1     0.9 

35.86     .07 

29.6     0.6 

17.3 

63.35    .97 

85.1     1.5 

42.73    .13 

29.7    0.5 

9.49    .11 

11.3     0.9 

35.77    .11 

29.1     0  4 

27.3 

63.06    .31 

86.4     1.1 

42.58    .16 

30.2    0.4 

9.36    .14 

11.5     0.9 

35.65    .13 

28.8    0.3 

Sept.  6.3 

62.74  -.33 

87.3  +0.6 

42.41  -.18 

30.5  -0.3 

9.21  -.16 

11.6-0.9 

35.50  -.16 

28.5  +0.1 

16.3 

62.40     .34 

87.7  +0.1 

42.22    .19 

30.7  -0.9 

9.03    .18 

11.8    0.1 

35.34     .17 

28.5    0.0 

26.2 

62.06     .34 

87.6  -0.4 

42.02     .90 

30.8    0.0 

8.85    .18 

11.9    0.1 

35.16    .17 

28.5  -0.1 

Oct.    6.2 

61.71     .33 

86.9    0.9 

41.83     .19 

30.8  +0.1 

8.67    .17 

12.0  -0.1 

34.99    .17 

28.8    0.3 

16.2 

61.39     .31 

85.8    1.4 

41.65    .17 

30.6    0.9 

8.50    .16 

12.0    0.0 

34.82    .16 

29.1     0.4 

26.1 

61.09 -.96 

84.1  -1.9 

41.49 -.14 

30.3  +0.3 

8.36  -.13 

12.0    0.0 

34.68  -.13 

29.7  -0.6 

Nov.  5.1 

60.83     .93 

82.0    9.3 

41.38     .09 

30.0    0.4 

8.25    .00 

12.0    0.0 

34.56     .10 

30.3    0.8 

15.1 

60.63     .18 

79.5    9.7 

41.31  -.05 

29.5    0.4 

8.17  -.05 

13.1    0.0 

34.48     .06 

31.2    0.9 

25.1 

60.48    .19 

76.6    3.1 

41.28    .00 

29.1     0.5 

8.15    .00 

12.1  -0.1 

34.44  -.09 

32.1     1.0 

Dec.   5.0 

60.40  -.05 

73.3    3.4 

41.32 +.06 

28.6    0.4 

8.17  +.05 

12.2    0.1 

34.45  +.03 

33.2    1.9 

15.0 

60.38  +.09 

69.8  -3.5 

41.40 +.11 

28.2  +0.4 

8.24  +.10 

12.3  -0.9 

34.50  +.07 

34.5-1.3 

25.0 

60.44     .09 

66.2    3.6 

41.54     .16 

27.9    0.3 

8.36    .14 

12.5    0.9 

34.60     .19 

35.8    1.3 

35.0 

60.56  +.15 

62.6  -3.5 

41.73 +.90 

27.6  +0.9 

8.53  +.18 

12.8  -0.3 

34.73  +.15 

37.1  -1.4  J 
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APPABBNT  PIACB8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

HMtt 

Solw 
Diito. 

1  Aqaila. 

aLjm, 
(FV».) 

a  Ootantis. 

pLjm. 

BiBht 

Deolinatton 
Souih. 

Bight 

DeeUnatUm 
North. 

Bight 
Atoenalon. 

South, 

Bight 
AaoeDBion. 

North, 

h     m 

18  29 

-  8  19 

h     m 
18  38 

+88  40 

h 
18 

-SS  16 

h     m 

18  45 

+38  13 

Jan.    0.0 

7.61  +.18 

14'3  -1.0 

8.60  +.09 

5l'.7  -3.9 

m     8 
38  14.3+  4.5 

62.2  +3.4 

56.64  +.07 

64'.3  -3.0 

10.0 

7.77     .17 

15.3    1.0 

8.61     .13 

48.5    3.9 

38  20.3    7.6 

58.9     8.9 

56.74     .19 

61.3    3.0 

19.9 

7.95    JO 

16.3    0^ 

8.77    .18 

45.3    3.0 

38  29.5  10.5 

55.8    3.0 

56.89    .17 

58.3    9.9 

29.9 

8.17     .93 

17.2    0.0 

8.97     .99 

42.4     9.8 

38  41.3  13.1 

53.0    9.7 

57.07     SO 

55.5    9.7 

Feb.    8.9 

8.41     .85 

18.0    0.8 

9.21     .96 

39.8    9.4 

38  55.6  15.3 

50.5    9.4 

57.30    .94 

53.0    9.3 

18.8 

8.67  +.af7 

18.7  -0.6 

9.49  +.99 

37.6  -9.0 

39  11.9+17.1 

48.3  +1.9 

57.55  +.96 

50.9  -1.9 

28.8 

8.94     .9B 

19.2    0.4 

9.79    .31 

35.8    1.4 

39  29.8  18.5 

46.6    1.5 

57.82    M 

49.2     1.4 

Mar.  10.8 

9.23    .S9 

19.5  -0.9 

10.11      .33 

34.7     0.9 

39  48.9  19.4 

45.3    1.0 

58.12    .30 

48.0    0.9 

80.8 

9.52    .99 

19.6    0.0 

10.44     .33 

34.1  -0.8 

40   8.6  10.9 

44.6  +0.5 

58.43    .31 

47.4  -0.4 

30.7 

9.81     .99 

19.4  +0.8 

10.77     .34 

34.1  +0.3 

40  28.7  90.0 

44.3    0.0 

58.75     .39 

47.3  +0.9 

Apr.    9.7 

10.11  +.99 

19.1  +0.5 

11.11  +.33 

34.8  +0.9 

40  48.6+19.7 

44.5  -0.4 

59.07  +.39 

47.9  +0.8 

19.7 

10.40     .99 

18.5    0.6 

11.43     .39 

35.9    1.4 

41    8.0  16.9 

45.1     0.9 

59.39     .31 

48.9     1.3 

29.7 

10.68    .98 

17.8    0.8 

11.74     .30 

37.6     1.9 

41  26.5  17.8 

46.3     1.4 

59.69    .99 

50.4     1.7 

May    9.6 

10.94     .96 

17.0     0.0 

12.03     .97 

39.7     9.3 

41  43.7  16.4 

47.8     1.8 

59.97     .97 

52.4    9.1 

19.6 

11.19     .94 

16.0    1.0 

12.29    .94 

42.1     9.6 

41  59.2  14.6 

49.8    9.1 

60.23     .95 

54.7    9.4 

29.6 

11.42 +.91 

15.1  +1.0 

12.51  +.90 

4^.9  +9.8 

42  12.7+19.4 

52.1  -9.5 

60.46  +.91 

57.2  +9.6 

Jane  8.5 

11.62    .18 

14.1     0.9 

12.70    .10 

47.8     9.9 

42  24.0    9.9 

54.8     9.8 

60.66     .18 

60.0    9.8 

18.5 

11.78     .15 

13.2    0.9 

12.84     .19 

50.8     3.0 

42  32.6    7.3 

57.7     9.9 

60.81     .13 

62.8    9.8 

28.5 

11.91     .11 

12.3    0.8 

12.93    .07 

53.7    3.0 

42  38.5    4.4 

60.7     3.1 

60.92    .09 

65.6    9.8 

July  8.5 

12.00     .07 

11.5    0.7 

12.97  +.09 

56.7    9.9 

42  41.5+1.4 

63.8    3.1 

60.99  +.04 

68.4    9.7 

18.4 

12.04  +.09 

10.9  +0.6 

12.97  -.09 

59.4  +9.7 

42  41.4-1.6 

66.9  -3.1 

61.01  -.01 

71.1  +9.6 

28.4 

12.05  -.08 

10.3     0.5 

12^1     .06 

62.0    9.4 

42  38.3    4.5 

70.0    9.9 

60.97     .06 

73.6    9.3 

Aug.  7.4 

12.01     .06 

9.9     0.4 

12.80    .13 

64.3    9.1 

42  32.3    7.4 

72.8    9.7 

60.90     .10 

75.8    9.1 

17.4 

11.93     .09 

9.6    0.3 

12.65    .17 

66.2    1.8 

42  23.5  10.0 

75.4     9.4 

60.78    .14 

77.7     1.8 

27.3 

11.82    .13 

9.4  +0.9 

12.46    .90 

67.9    1.4 

4212.3  19.9 

77.6    9.0 

60.61     .18 

79.3     1.4 

Sept.  6.3 

11.68 -.15 

9.3    0.0 

12.24  -.93 

69.1  +1.0 

41  59.1-14.1 

79.4  -1.5 

60.42  -.90 

80.5  +1.0 

16.3 

11.59    .17 

9.3  H).l 

12.00    J» 

69.8    0.5 

41  44.2  15.4 

80.6    0.9 

60.21     .92 

81.4    0.6 

26.2 

11.35    .17 

9.4     0.9 

11.74     .96 

70.2  +0.1 

41  28.3  16.1 

81.3-0.4 

59.98     .93 

81.8 +0Ji 

Oct.    6.2 

11.17     .17 

9.6     0.9 

11.48     .96 

70.0  -0.4 

41  12.0  16.9 

81.4  +0.9 

59.74     .93 

81.7-0.9 

16.2 

11.01      .16 

9.9     0.3 

11.23    .95 

69.4    0.8 

40  55.9  15.6 

80.9    0.8 

59.51     .99 

81.3    0.7 

26.2 

10.86  -.14 

10.3  -0.4 

11.00 -.99 

68.4  -1.3 

40  40.8-14.4 

79.8  +1.4 

59.29  -.90 

80.4  -1.1 

NoY.  5.1 

10.74     .10 

10.7     0.5 

10.79     .19 

66.9    1.7 

40  27.1   19.6 

78.1     1.9 

59.10     .18 

79.1     1.5 

15.1 

10.65    .07 

11.3     0.6 

10.62    .15 

64.9    9.1 

40  15.6  10.9 

75.9    9.4 

58.94     .14 

77.3     1.9 

25.1 

10.61  -.03 

12.0     0.7 

10.49     .10 

62.6     9.5 

40    6.7     7.4 

73.4     9.8 

58.82    .10 

75.2    9.3 

Deo.    5.1 

10.60  +.09 

12.8    0.8 

10.41  -.05 

59.9     9.8 

40    0.8    4.4 

70.4     3.1 

58.75  -.05 

72.7    9.6 

15.0 

10.65  •I'.OT 

13.6  -0.9 

10.39    .00 

56.9  -3.1 

39  58.1-  1.1 

67.2  +3.9 

58.72    .00 

70.0  -9.8 

25.0 

10.74     .11 

14.6     1.0 

10.41  +.05 

53.8    3J 

39  58.8+  9.3 

63.9    3  3 

58.74  +.05 

67.1     3.0 

35.0 

10.86  +.15 

15.6  -1.0 

10.50  +.11 

50.6  -3.3 

40    2.S+6.7 

60.6  +3.4 

58.82  +.10 

64.1  -8.0 
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APPAEENT  PLACES  FOE  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

50  DraconlB. 

^  Aquiln. 

<f  Sagittarii. 

Mean 
Solar 
Date. 

Bight' 
Aacension. 

South. 

Bight 
Aaceuaion. 

Declinatioo 
North, 

Bight 
Aaoenaion. 

Declinatioo 
North, 

Bight 
Aaoenaion. 

DeoUnation 
South, 

h     m 
18  48 

-26*  25 

h     m 

18  49 

+75    17 

19    0 

+  13  41 

h     m 

19  11 

-19     8 

Jan.    0.0 

2o!25  +.13 

6r!o  +0.9 

52!41  -.10 

72'8  -3.6 

16.27  +.08 

57.4  -9.1 

a 
5.87  +.10 

It 
59.6  -0.9 1 

10.0 

20.40     .17 

60.8    0.9 

52.41  +.08 

69.1     3.6 

16.38    .13 

55.2    9.1 

5.99    .14 

59.8    0.9 

20.0 

20.59     .91 

60.6    0.9 

52.57     .94 

65.6     3.5 

16.51     .16 

53.1    8.0 

6.14     .17 

59.9    0.1 

29.9 

20.81     .94 

60.4    0.9 

52.89     .40 

62.2    3.3 

16.69    .19 

51.2    1.9 

6.33    .90 

60.1  -0.1 

Feb.   8.9 

21.07    .97 

60.2    0.9 

53.36    .53 

59.1    3.9 

16.89    .99 

49.4    1.7 

6.65    .33 

60.1     0.0 

18.9 

21.34  +.99 

60.0  +0.9 

53.96  +.66 

56.3  -3.5 

17.12 +.94 

47.9  -1.3 

6.80  +.95 

60.1    0.0 

28.8 

21.64     .30 

59.8    0.9 

54.67    .75 

54.1     1.0 

17.37     .86 

46.7    1.0 

7.06    .97 

60.0  +0.9 

Mar.  10.8 

21.95    .39 

59.5    0.3 

55.47     .89 

52.5    1.3 

.17.63     .37 

45.9    0.6 

7.35    .39 

59.8    0.3 

20.8 

22.27     .39 

59.2    0.3 

56.32    .87 

51.5-0.7 

17.91     .38 

45.5  -0.3 

7.64     .30 

59.5    0.4 

30.8 

22.60     .33 

58.9    0.3 

57.20     .88 

51.2    0.0 

18.20     .39 

45.6  +0.3 

7.95    .31 

59.0     0.5 

Apr.  9.7 

22.93  +.33 

58.5  +0.4 

58.07  +.86 

51.5  +0.6 

18.49  +.99 

46.0  +0.7 

8.26  +.31 

58.5  +0.6 

19.7 

23.25    .39 

58.1     0.4 

58.92    .89 

52.5    1.3 

18.78    .39 

46.9    1.1 

8.57    .31 

57.8    0.6 

29.7 

23.57    .31 

57.8    0.3 

59.71     .75 

54.0    1.8 

19.06     .38 

48.1     1.4 

8.88    .31 

57.1     6.7 

May  9.7 

23.88    .30 

57.5    0.3 

60.41     .66 

56.1     9.3 

19.34     .97 

49.7    1.7 

9.19    .30 

56.4    0.7 

19.6 

24.17    .96 

57.2    0.9 

61.02    .54 

58.6    3.7 

19.59     .95 

51.5     1.9 

9.48    .98 

55.7    0.7 

29.6 

24.44  +.95 

57.0  +0.9 

61.50  +.43 

61.4  +3.0 

19.63  +.99 

53.4  +9.0 

9.76  +.96 

55.0  +0.7 

June  8.6 

24.68    .99 

56.9    0.0 

61.85     .98 

64.6     3.3 

20.04     .19 

55.5     3.1 

9.99     J23 

54.4     0.6 

18.5 

24.89     .18 

56.9  -0.1 

62.06  +.14 

67.8     3.3 

20.21     .16 

57.6    3.1 

10.20    .90 

63.9    0.5 

28.5 

25.05     .14 

57.0    0.9 

62.13  -.01 

71.2     3.4 

20.35    .19 

59.7     3.1 

10.38    .16 

63.6    0.3 

July  8.5 

25.17     .10 

57.2    0.3 

62.04     .16 

74.5    3.3 

20.45    .08 

61.8    S.0 

10.52    .11 

53.2    0.9 

18.5 

25.25  +.05 

57.5  -0.4 

61.80 -.30 

77.8  +3.3 

20.51  +.03 

63.7  +1.9 

10.61  +.07 

63.1  +0.1 

28.4 

25.27    .00 

58.0    0.4 

61.43     .44 

80.9    3.0 

20.52  -.01 

65.4     1.7 

10.66  +.09 

63.0    0.0 

Aug.  7.4 

25.25  -.04 

58.4    0.5 

.60.93     .57 

83.7     3.7 

20.49    .05 

67.0    1.4 

10.66  -.03 

53.1  -0.1 

17.4 

25.19     .09 

58.9    0.5 

60.30     .68 

86.2    3.3 

20.42    .09 

68.3    1.9 

10.61      .07 

6:1.3    OJi 

27.4 

25.08    .13 

59.4    0.5 

59.57     .77 

88.3    1.9 

20.31     .19 

69.4    0.9 

10.63    .10 

53.5    0.3 

Sept.  6.3 

24.94  -.15 

59.9  -0.4 

58.75  -.85 

90.0  +1.5 

20.17 -.15 

70.2  +0.7 

10.41  -.13 

53.8  -0.3 

16.3 

24.77    .17 

60.3    0.4 

57.87     .91 

91.3     1.0 

20.00    .17 

70.8    0.4 

10.26    .16 

54.1     0.3 

26.3 

24.59     .19 

60.6    0.3 

56.94     .94 

92.1  +0.5 

19.82    .18 

71.0  +0.1 

10.09    .17 

54.4     0.3 

Oct.    6.2 

24.40    .19 

60.9    0.9 

55.99    .95 

92.3    0.0 

19.64     .18 

71.0-0.9 

9.91     .18 

54.7     0.3 

16.2 

24.21     .18 

61.0  -0.1 

55.04     .94 

92.1  -0.6 

19.46    .18 

70.7     0.5 

9.74    .17 

55.0     0.3 

26.2 

24.05  -.15 

61.1     0.0 

54.11  -.90 

91.2  -1.1 

19.28  -.16 

70.0  -0.8 

9.57  -.15 

55.3  -0.9 

Nov.  6.2 

23.91     .19 

61.0  +0.1 

53.24     .83 

89.9    1.6 

19.13    .14 

69.1     1.1 

9.43     .13 

55.5    0.9 

15.1 

23.80     .08 

60.9    0.1 

52.45     .74 

88.0    3.1 

19.01     .11 

67.9     1.3 

9.32    .09 

55.7    0.9 

25.1 

23.74  -.04 

60.7    0.9 

51.75     .63 

85.6    3.6 

18.93     .07 

66.4     1.6 

9.24     .05 

55.9    0.9 

Deo.  5.1 

23.72  +.01 

60.5    0.3 

51.18     .50 

82.9    3.0 

18.88  -.09 

64.7    1.8 

9.21  -.01 

56.1     0.9 

15.1 

23.75  +.oe 

60.3  +0.9 

50.75  -.85 

79.7  -8.3 

18.87  +.09 

62.8  -9.0 

9.22  +.03 

66.2  -0.9 

25.0 

23.84     .10 

60.1    oJi 

60.47     .90 

76.3    3.6 

18.91     .06 

60.7    3.1 

9.27    .06 

56.4    0.9 

35.0 

23.96  +.14 

59.9  +0.9 

60.36  -.08 

72.7-8.6 

18.99  +.10 

68.6  -9.1 

9.37  +.19 

66.6 -OJi 
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APPASENT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

• 

6  Draeonu. 

r  Draoonis. 

6  Aquila. 

K  Aquiln. 

HMD 

Solar 
Date. 

Bight 

DeoUnation 
North. 

ElUht 
Aaoeiiaioii. 

DeoUnation 
J^ortft. 

Bight 
Aaoension. 

DeoUnation 
North, 

Bight 

DeolinaUon 
South. 

h     m 
19  12 

+  67  27 

h     m 

19  17 

o          / 

+73    8 

h     m 

19  19 

O            1 

+  2  53 

h     ni 

19  30 

O           / 

-  7  16 

Jan.    0.0 

8 

28.39  -.07 

62.6  -3.6 

0 

37.13  -.15 

ei'.'e  -3.5 

a 
51.83  +.07 

38.6  -1.5 

52.82  +.07 

25.9  -0.0 

10.0 

28.37  +.03 

59.0    3.6 

37.05  -.01 

58.0     3.6 

51.92    .11 

37.1     1.5 

52.91     .11 

26.7    0.8 

90.0 

28.46    .14 

55.4     3.5 

37.11  +.13 

54.4     3.5 

52.05     .15 

35.7     1.4 

53.04     .14 

27.6    0.8 

29.9 

28.65     .34 

51.9    3.4 

37.32    .97 

50.9     3.4 

52.21     .18 

34.3     1.3 

53.19     .17 

28.3     0.7 

Feb.    8.9 

28.94     .34 

48.7    3.0 

37.65    .40 

47.7     3.1 

52.40     .90 

33.1     1.1 

53.38    .90 

29.0     0.6 

18.9 

29.32  +.43 

45.8  -9.6 

38.11  +.51 

44.8  -9.7 

52.62  +JW 

32.1  -0.9 

53.59  +.93 

29.5  -0.4 

28.9 

29.78    .49 

43.4    9.1 

38.68    .61 

42.3     9.9 

52.86     .95 

31.3     0.6 

53.83     .95 

29.8  -0.9 

Mar.  10.8 

30.30     .54 

41.6     1.5 

39.34     .68 

40.4     1.6 

53.11     .96 

30.8  -0.3 

54.09     .96 

29.8    0.0 

20.8 

30.87    .as 

40.3    0.9 

40.06    .74 

39.0    1.0 

53.38     .38 

30.7     0.0 

54.36     .98 

29.7  +0.3 

30.8 

31.46    .60 

39.8  -0.9 

40.82    .77 

38.4  -0.3 

53.66     .99 

30.9  +0.3 

54.64     .99 

29.3    0J5 

Apr.   9.8 

32.07  +.60 

39.9  +0.4 

41.59  +.77 

38.3  +0.3 

53.95  +.99 

31.4  +0.7 

54.93  +.99 

28.7  +0.7 

19.7 

32.67     .50 

40.6    1.0 

42.36     .75 

39.0    0.9 

54.24     .99 

32.2    1.0 

55.23     .30 

27.9    0.9 

39.7 

33.24     .S5 

41.9    1.6 

43.09    .70 

40.2     1.5 

54.53     .99 

33.3    1.9 

55.53     .30 

26.9     1.1 

May    9.7 

33.76    .50 

43.8    9.1 

43.77     .64 

42.0    9.0 

54.62     .98 

34.6    1.4 

55.82    .99 

25.8    1.9 

19.6 

34.23    .44 

46.2    3.6 

44.37    .55 

44.3    9.5 

55.09     .96 

36.1     1.6 

56.11     .98 

24.6    1.9 

29.6 

84.64  +.36 

49.0  +3.0 

44.87  +.45 

47.0  +9.9 

55.34  +.94 

37.7  +1.6 

56.37  +.96 

23.4  +1.3 

June  8.6 

34.96    .38 

52.1     3.9 

45.27     .34 

50.0     3.1 

55.57    Jll 

39.3    1.7 

56.62    .93 

22.1     1.3 

18.6 

35.19     .16 

55.4    3.4 

45.56     .39 

53.3    3.3 

55.77    .18 

41.0    1.7 

56.83     .90 

20.9    1.9 

28.5 

35.32  +.09 

58.8    3.4 

45.71  +.09 

56.6    3.4 

55.93     .15 

42.7    1.6 

57.01     .16 

19.7    1.1 

Julj   8.5 

35.36  -.01 

62.2    3.4 

45.73  -.04 

60.1     3.4 

56.06    .11 

44.2    1.5 

57.16    .19 

18.7    1.0 

18.5 

35.30  -.11 

65.6  +3.3 

45.63  -.17 

63.5  +3.3 

56.14  +.06 

45.7  +1.4 

57.26  +.08 

17.8  +0.8 

28.5 

35.14     .31 

68.8    3.1 

45.40     JW 

66.7     3.9 

56.18  +.08 

47.0     1.9 

57.31  +04 

17.1      0.7 

Aug.  7.4 

34.88    .30 

71.9     3.9 

45.04     .41 

69.8     9.9 

56.18  -.09 

48.1     1.0 

57.33  -.01 

16.5    0.5 

17.4 

34.54     .38 

74.6     9.6 

44.58     .58 

72.6    9.6 

56.13    .06 

49.0     0.8 

57.30     .05 

16.0    0.4 

27.4 

34.13    .45 

77.0     9.9 

44.01     .61 

75.1     3.3 

56.05    .10 

49.7     0.6 

57.23     .09 

15.7     0.9 

Sept.  6.3 

33.64  -^1 

79.0  +1.8 

43.35  -.68 

77.2  +1.9 

65.93  -.13 

50.3  +0.4 

57.12  -.19 

15.6  +0.1 

16.3 

33.10    .56 

80.6    1.3 

42.63    .75 

78.9    1.4 

55.79    .15 

50.6 +OJi 

56.99    .15 

15.6  -0.1 

26.3 

32.53     .59 

81.6    0.8 

41.85     .80 

80.1     0.9 

55.63    .17 

50.7    0.0 

56.83     .16 

15.6     0.9 

Oct.    6.3 

31.93    .60 

82.2  +0.3 

41.03    .88 

80.7  +0.4 

55.46    .17 

50.6 -OJi 

56.66    .17 

15.8    0.3 

16.2 

31.32    .60 

82.2  -0.9 

40.21     .89 

80.9  -0.1 

55.29     .17 

50.4    0.4 

56.50    .16 

16.1     0.4 

96.2 

30.73  -.58 

81.7  -0.8 

39.40 -.80 

80.5  -0.7 

55.12  -.16 

49.9  -0.6 

56.34  -.15 

16.5  -0.4 

Nor.  5.2 

30.16     .54 

80.7    1.3 

38.62    .75 

79.5    1.9 

54.98    .13 

49.9    0.8 

56.19    .13 

17.0    0.5 

16.2 

99.65    .49 

79.0    1.9 

37.90     .89 

78.1     1.8 

54.86    .10 

48.4    0.0 

56.07    .10 

17.6    0.6 

26.1 

99.19    .« 

76.9    UJi 

37.25     .60 

76.0    9.3 

54.78    .07 

47.3    1.1 

55.98    .07 

18.2     0.7 

Deo.   6.1 

98.81     .33 

74.3    3.8 

36.70     .49 

73.6    9.7 

64.73  -.08 

46.9    1.3 

56.93  -.03 

19.0    0.8 

15.1 

28.52  -.84 

71.3  -3.1 

36.26  -.38 

70.7  -3.1 

54.72  +.01 

44.9  -1.4 

55.92  +.01 

19.8  -0.8 

25.0 

28.33    .14 

68.0    8.4 

35.95    JM 

67.4    8.3 

54.75     .05 

43.4    1.5 

55.95    .05 

20.6     0.8 

35.0 

28.25  -.04 

64.5-3.6 

35.75  -.10 

64.0-8.5 

54.82  +.08 

42.0  -1.5 

56.02  +.09 

21.4  -0.9 

28 
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X. 

AFPARRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

Mean 
Solar 
Date. 

7  AquilflB. 

a  Aqoiln. 
{AlUur.) 

c  Draconis. 

1 
p  Aqoils. 

Bight 
Aaoenaioii. 

DeolinatlOD 
Karth. 

Bight 
Aaoeosion. 

Deolination 
North. 

Bight 
Aaeensioii. 

DedUnatioii 
North, 

Bl^t 
AMflSaion. 

DMlliiation 
North, 

h     m 

19  40 

+  10  20 

h     m 

19  45 

+  8  34 

19^48 

+e9  68 

h     m 
19  49 

O           t 

+  67 

Jan.    0.0 

56^76  +.06 

B5.9  -1.8 

8 

19.86  +.01 

32'.3  -1.7 

99.23  -.19 

72'.7  -«.3 

B 

49.46  +.04 

47*5  -1.6 

10.0 

56.62     .06 

34.1     1.8 

19.92    .06 

30.6    1.7 

29.09  -.07 

69.3    3.5 

49.61     .08 

46.9     1.6 

20.0 

56.92     .19 

32.3    lA 

20.02     .19 

28.8    1.7 

29.07  +.04 

65.8    3.5 

49.61     .11 

44.3     1.5 

30.0 

57.06    .15 

30.5    1.7 

20.16    .10 

27.2    1.5 

29.17     .16 

62.2    3.4 

49.73    .14 

49.8     1.4 

Feb.   8.9 

57.23    .18 

29.0    iJi 

20.32    .18 

25.8    1.4 

29.39    .96 

58.9    9.9 

49.89    .17 

41.6     1.3 

18.0 

57.42  -I-.S1 

97.6  -1.9 

20.51  +.91 

24.5  -1.1 

29.72  +.88 

55.8  -9.9 

60.08 +.90 

40.3  -1.0 

28.9 

57.64     .S3 

26.6    0.9 

20.73    .93 

23.6    0.8 

30.15     .47 

63.1     9.5 

60.30    .99 

39.5     0.7 

Mar.  10.9 

57.88    .SS 

25.9    0.5 

20.97    .95 

22.9    0.5 

30.66     .55 

50.9    9.0 

50.53    M 

38.9  -0.4 

20.8 

58.14     .87 

25.5  -0.1 

21.23     .97 

22.6  -0.1 

31.24     .60 

49.2     1.8 

60.79    jm 

38.7    0.0 

30.8 

58.42    .se 

25.6  +0.9 

21.50     .98 

22.7  +0.3 

31.87     .65 

48.2    0.7 

51.06    M 

38.8  40.3 

Apr.   9.8 

58.71  +.» 

26.0  4«.6 

21.79  +.99 

23.2  +0.6 

32.53  +.66 

47.8  -0.1 

61.34  +J9 

39.9  +0.6 

19.7 

59.00     .99 

26.8    1.0 

22.08     .99 

24.0    1.0 

33.19     .66 

48.0  40.6 

61.63     .90 

40.0     1.0 

29.7 

59.29    .90 

28.0     1.3 

22.37     .99 

25.2     1.3 

33.85     .64 

48.9     1.9 

51.93    .99 

41.9     1.8 

May   9.7 

59.58    M 

29.4     1.6 

22.66     .99 

26.6    1.5 

34.48     .60 

60.4     1.8 

59.99    .99 

49.6     1.6 

19.7 

59.86    .97 

31.1     1.8 

22.96    .97 

28.9    1.7 

36.05     .54 

62.4    9.8 

59.60     .98 

44.1     1.7 

29.6 

60.12 +.95 

33.0  +1.0 

23.21  +.96 

30.1  +1.9 

35.66  +.47 

64.9  •M.O 

69.77  +JW 

46.9  +1.8 

Juue  8.6 

60.36     .93 

35.0    9.0 

23.46     M 

32.0    9.0 

36.98    .38 

57.8    3.0 

53.09    .93 

47.7     1.9 

ia6 

60.57    .19 

37.0    9.1 

23.67     .90 

34.0    9.0 

36.31     M 

60.9    3.3 

53.94     .90 

49.6     1.9 

28.6 

60.75    .16 

39.1     9.0 

93.86    .16 

36.0    1.9 

36.64     .18 

64.3    3.4 

63.49    .17 

61.4     1.8 

July   8.5 

60.89    .1% 

41.0     l.g 

94.00    .19 

37.9    1.9 

36.67  +.07 

67.8    3.5 

63.67    .13 

53.9     1.7 

18.6 

60.98  +.07 

42.9  +1.8 

24.10  +.08 

39.7  +1.8 

36.68  -.04 

71.2+3.6 

63.68  +.09 

54.9+1.6 

28.5 

61.04 +.03 

44.7    1.7 

24.16 +.04 

41.4     1.6 

36.69    .15 

74.7    8.4 

63.76  +.04 

66.5    IJ 

Aug.  7.4 

61.05 -.01 

46.2    1.5 

94.18  -.01 

49.9    1.4 

36.38     .96 

78.0    3.9 

53.77     .00 

57.8     1.3 

17.4 

61.01     .05 

47.6    1.9 

94.15     .05 

44.9    1.9 

36.08    .35 

81.1     fl.9 

63.74  -.04 

59.0     1.0 

27.4 

60.94     .09 

48.7     1.0 

24.08     .09 

45.3    1.0 

36.67    .44 

83.9    ».6 

63.68     .08 

59.9    0.8 

Sept.  6.4 

60.83  -.19 

49.6  +0.7 

23.98  -.19 

46.1  +0.7 

35.19  -.68 

86.3 +«.3 

63.58  -.11 

60.6  +0.6 

16.3 

60.69    .15 

60.2    0.5 

23.85    .15 

46.7    0.5 

34.64     .58 

88.4    1.8 

63.46     .14 

61.1     0.4 

26.3 

60.53    .17 

50.6 +OJi 

23.69    .16 

47.1  +0.9 

34.03    .63 

90.0    1.4 

63.30     .16 

61.4  +0.1 

Oct.    6.3 

60.36    .17 

50.7    0.0 

23.62    .17 

47.1     0.0 

33.38    .66 

91.9    0.9 

63.13    .17 

61.4  -0.1 

16.3 

60.18    .17 

60.5  -0.3 

23.36    .17 

47.0  -0.3 

32.71     .67 

91.8+0.3 

62.96    .17 

61.3    0.3 

26.2 

60.01  -.16 

60.1  -0.6 

23.18  -.16 

46.6  H).5 

32.03  -.67 

91.9  -0.9 

52.80  -.16 

60.9  -0.5 

Nov.   5.2 

59.86    .15 

49.4     0.8 

23.03    .14 

46.0    0.8 

31.37     .64 

91.4    0.8 

52.64     .15 

60.9    0.7 

15.2 

59.72    .19 

48.6    1.1 

22.90     .19 

45.1     1.0 

30.76    .60 

00.3    1.3 

52.61     .19 

59.4    0.9 

25.2 

59.61     .09 

47.3    1.3 

22.79     .00 

44.0    1.9 

30.18    .54 

88.7    1.9 

52.41     .00 

58.4     1.1 

Deo.   5.1 

59.54     .05 

45.9    1.5 

22.72     .05 

49.7   .1.4 

29.67    .46 

86.6    9.4 

52.34     .05 

67.9     1.3 

15.1 

59.51  -.09 

44.4  -1.6 

22.69  -.01 

41.9-1.5 

29.26  -.87 

84.0  H».8 

52.30  -.09 

66.8  -1.4 

25.1 

59.51  +.09 

42.7    1.8 

22.69  +.09 

39.6    1.6 

28.94     JM 

81.0     8.1 

62.30  +.08 

54.3    1.5 

35.0 

59.56  +.00 

40.8  -1.0 

22.73  +.06 

38.0  -1.7 

28.73  -.15 

77.7  -3.4 

52.34  +.06 

62.7  -1.6 
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APPABBNT  PLACES  FOB  THE  UPPBB  TBANSIT  AT  WASHINGTON. 

r  Aqailn. 

a'Caprioonii. 

«  Cepboi. 

aPavooii. 

Mean 

Solar 
Bate. 

Bight 
Aaoension. 

DeoUnatioD 
North. 

Bight 
Asoeiiaion. 

South. 

Bight 
Aaoenaioii. 

North. 

Bight 
Aaoenaion. 

I>eolinatioD 
South. 

]i      m 

19  58 

O           / 

+  6  57 

h     m 

20  11 

O            / 

-12  53 

h      m 

20  12 

+77  22 

b     ni 

20  16 

O           / 

-57     5 

Jan.    0.1 

8 

40.91  +.03 

54'o  -1.8 

51.40 +.04 

9r.'4  -0.4 

39.40  -.48 

44.'l  -8.1 

48.91  +.89 

3l'.'3  4^1 

10.0 

40.97     .07 

59.4     1.8 

51.46     .07 

91.8    0.4 

39.09     .99 

40.8    3.3 

48.96    .00 

29.1     9.9 

30.0 

41.05     .10 

50.8    1.5 

51.54     .11 

99.2    0.3 

31.83 -.10 

37.4    3.4 

48.39    .15 

96.8    9.3 

30.0 

41.17     .14 

40.3    IJS 

51.67     .14 

29.4    0.9 

31.89 +.00 

34.0     8.4 

48.57     .99 

94.5     9.3 

Feb.   9.0 

41.39    .17 

48.0     1.3 

51.89     .17 

99.6  -0.1 

39.01     .98 

30.5    3.3 

48.89    .97 

99.1     9.3 

18.9 

41.50 +.19 

46.8  -1.0 

59.00  4.90 

99.7    0.0 

39.38  +.45 

97.3  -8.1 

49.19  +.33 

19.8  +9.9 

88.9 

41.71     .89 

45.9    0.7 

59.91     .99 

99.5+0.9 

39.99    .81 

94.4    9.7 

49.47     .87 

17.7     9.1 

Mar.  10.9 

41.94     JH 

45.3    0.4 

59.45     44 

99.9    0.4 

33.60    .75 

91.9    9Ji 

49.87    .49 

15.6    9.0 

90.8 

49.19    .se 

45.1  -«.i 

59.70    J» 

91.8    0.8 

34.49    .88 

90.0    1.7 

50.31     .45 

13.7    1.8 

30.8 

49.46    .97 

45.9  +0.3 

59.97    JM 

91.1      0.8 

35.39    .94 

18.6    1.1 

50.77    .48 

19.1     1.8 

Apr.   9.8 

49.74  +.96 

45.7  +0.6 

53.96  +.30 

90.3  40.9 

36.99  +.90 

17.8  -0.4 

51.96  +.50 

10.6  +1.3 

19.8 

43.03    .90 

46.5    1.0 

53.56    .30 

19.3    1.1 

37.99  1.00 

17.7  +0.9 

51.78    M 

9.5     1.0 

99.7 

43.33    M 

47.6     1.8 

53.87    .31 

18.9    1.9 

38.99    .88 

18.9    0.6 

59.99    .59 

8.7    0.7 

May   9.7 

43.69    M 

49.0     1.5 

54.18    .31 

17.0    1.9 

39.95    .93 

10.3    1.4 

59.89    .59 

8.9  +0.8 

19.7 

43.90    .9B 

50.6    1.7 

54.48    .30 

15.7     1.9 

40.14     .86 

91.0    1.0 

53.33    .50 

8.0    0.0 

89.7 

44.18  +.97 

59.4  +1.8 

54.78 +J9 

14.5  +1JI 

40.94  +.74 

23.1  4«.4 

63.89  +.48 

8.9  -0.4 

Jane  8.6 

44.43     M 

54.3    1.9 

55.05     .98 

13.3    IS 

41.69    .81 

95.7     9.8 

54.98    .44 

8.8    0.7 

18.6 

44.66    .91 

56.3    1.0 

55^1     .94 

19.9    1.1 

49.16    .47 

98.7    3.1 

54.70    .80 

9.7    1.0 

98.6 

44.85    .18 

58.9    1.9 

55.53     .90 

11.9    0.9 

49.55    .81 

31.9    3.3 

55.07     .34 

10.9    1.8 

Jalj  8.6 

45.01     .14 

60.1     1.8 

55.71     .18 

10.3    0.8 

49.78  +.15 

35.3     3.4 

55.37     .97 

19.4     1.6 

18.5 

45.19  +.10 

61.8  +1.7 

55.86  +.19 

9.6  +0.8 

49.84  -.89 

38.8  +3.5 

55.61  +.90 

14.1  -1.8 

98.5 

45.90    .05 

63.4     1.5 

55.96    .08 

9.1      0.5 

49.74     .19 

49.3    8.5 

55.77     .19 

16.0     9.0 

Aug.  7.5 

45.99  +.01 

64.9    1.4 

56.01  +.03 

8.7    0.3 

49.46     .35 

45.7    3.4 

55.85  +.04 

18.1      9.1 

17.4 

45.91  -.04 

66.1     1.1 

66.09  -.01 

8.5  +0.9 

49.03    jai 

49.0    3.9 

55.86  -.03 

90.9    9.1 

27.4 

45.15    .08 

67.9    0.9 

55.98    .08 

&5    0.0 

41.45     .85 

59.0    9.9 

55.78    .10 

99.9    9.0 

Sept.  6.4 

45.06  -.11 

68.0  -H>.7 

55.91  -.00 

8.6  -0.1 

40.73  -.77 

54.8  +9.6 

55.64  -.18 

94.9  -1.9 

16.4 

44.03    .14 

68.5    0.5 

55.80    .19 

a7    0.9 

39.90     .88 

57.9    9.9 

55.43     .93 

26.0    1.7 

96.3 

44.78    .18 

68.9  +0.9 

55.66    .15 

9.0    0.3 

38.97    .97 

59.3    1.8 

55.18    .97 

97.5    1.4 

Oct.    6.3 

44.69    .17 

69.0    0.0 

55.51     .18 

0.4    0.4 

37.06  1.09 

60.8    1.8 

54.88    .80 

98.7    1.0 

16.3 

44.45    .17 

68.8  -0.9 

55.34    .18 

9.8    0.4 

36.90  1.07 

61.9    0.8 

54.57    .89 

99.6    0.8 

96.9 

44.98  -.18 

68.5  -0.5 

55.18  -.18 

10.9  H>.4 

35.89-1.08 

69.5+0.3 

54.95  -Jl 

30.0  -0.9 

Nov.  5.9 

44.13    .15 

67.9    0.7 

55.03    .14 

10.7    OJi 

34.74  1.07 

69.4-0.3 

53.94     .90 

30.0  4^.9 

15.9 

43.99    .19 

67.1     0.9 

54.90    .19 

11.1     0.5 

33.69  1.09 

61.8    0.9 

53.66    M 

99.6    0.6 

95.9 

43.88    .00 

66.1     1.1 

54.79    .09 

11.6    OJS 

39.70    .05 

60.7    1.4 

53.49    .91 

28.8    1.0 

Dec.   5.1 

43.81     .08 

64.9    1.3 

54.79    .08 

19.1     0.5 

31.79    .84 

59.0    9.0 

53.94    .15 

27.6    1.4 

15.1 

43.76  -.03 

63.5  -1.4 

54.68  -.09 

19.6-0.5 

31.00  -.79 

66.8  -9.4 

53.19 -.09 

26.0  +1.7 

95.1 

43.76  +.01 

69.0    1.6 

54.67  +.09 

13.0     0.4 

30.35    .57 

54.1     9.6 

53.06  -.09 

24.9    9.0 

35.1 

43.79  +.05 

60.5  -1.8 

54.70  +.05 

13.4  -0.4 

99.86  -.41 

51.1  -8.9 

53.08  +.05 

99.1  +9.1 
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APPARENT  PLACES  FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Cygni. 

IT  Capricorni. 

e  Delphini. 

Groombridge  3241. 

Mean 
Solar 
Bate. 

Right 
Ascenaion. 

Decimation 
2forth. 

Eight 
Asoension. 

DeoUnation 
South. 

Bight 
Asoension. 

Declination 
North. 

Bight 
Aacension. 

Declination 
North. 

h     m 

20  18 

+39  53 

b     m 

20  20 

o          / 

-18  34 

h     m 

20  27 

+  10  55 

20  30 

o       / 

+72     9 

Jan.    0.1 

8 

12.63 -.05 

69.7  -9.7 

55.66  +.03 

34'.'9  -0.1 

52.54     .00 

35.1  -1.7 

a 
25.52  -.35 

28.0  -3.0 

10.0 

12.61     .00 

66.9    9.0 

55.71     .07 

35.0    0.0 

52.55  +.04 

33.4     1.7 

2523     .23 

24.9    3.9 

20.0 

12.64  +.05 

63.9     3.0 

55.79     .10 

35.0  +0.1 

52.61     .07 

31.7     1.7 

26.07  -.09 

21.5     3.4 

30.0 

12.71     .10 

60.9    9.9 

55.91     .13 

34.8    0.9 

52.69     .10 

30.0     1.6 

25.04  +.04 

18.1     3.5 

Feb.   9.0 

12.83     .14 

58.1     9.7 

56.06     .16 

34.6    0.3 

52.82    .13 

28.5     1.4 

25.14     .17 

14.6     3.4 

18.9 

13.00  +.18 

55.5  -9.4 

56.24  +.19 

34.3  +0.4 

52.97  +.17 

27.2  -1.9 

25.38  +.99 

11.4 -3Ji 

88.9 

13.20     .S3 

53.2    9.1 

56.45     .99 

33.9     0.5 

53.15     .90 

26.1     0.9 

2.5.73    .41 

8.4     9.8 

Mar.  10.9 

13.45     .96 

51.4     1.6 

56.68     .95 

33.3     0.7 

53.36     .99 

25.4     0.6 

26.20     JH 

5.8     9.4 

20.9 

13.72     .99 

50.0     1.1 

56.94     .97 

32.5     0.8 

53.59     .94 

25.0  -0.9 

26.76     .60 

3.7     1.8 

30.8 

14.03     .^ 

49.2  H>.5 

57.21     .99 

31.7     0.9 

53.84     .96 

25.0  +0.9 

27.40     .67 

2.1     1.9 

Apr.   9.8 

14.35  +.33 

49.0    0.0 

57.51  +.30 

30.7  +1.0 

54.12 +jn 

25.3  +0.6 

28.09  +.71 

1.2-0.6 

.19.8 

14.69     .34 

49.3  +0.6 

57.82     .31 

29.6    1.1 

54.40     .99 

26.1     0.9 

28.82     .73 

0.9     0.0 

29.7 

15.04     .35 

50.2    1.9 

56.13     .39 

28.5    1.9 

54.70     .30 

27.2    lA 

29.55     .73 

1.3  +0.7 

May    9.7 

15.38     .34 

51.6    1.7 

58.45    .39 

27.3    1.9 

56.00     .30 

28.6    1.5 

30.28    .71 

2.2     1.3 

19.7 

15.72     .33 

53.5    9.1 

58.77    .31 

26.1     1.1 

55.30     J» 

30.2    1.8 

30.96     .66 

3.8     1.8 

29.7 

16.03  +.30 

55.8  +9.5 

59.07  +.30 

25.0  +1.1 

55.58 +J» 

32.1  +9.0 

31.59 +.59 

5.8  +9.3 

June  8.6 

16.32     .97 

58.4     9.7 

59.36     .98 

24.0    1.0 

55.85     .96 

34.1     9.1 

32.15    .51 

8.4     9.7 

18.6 

16.57     .93 

61.3     3.0 

59.63     .95 

23.1    0.8 

56.10     .93 

36.3    9.1 

32.61     .41 

11.3     3.1 

28.6 

16.78     .19 

64.4     3.1 

59.87     J8 

22.3    0.7 

56.31     .90 

38.4    9.1 

32.97    .30 

14.5     3.3 

Jidy   8.6 

16.95     .14 

67.5    3.1 

60.07     .18 

21.7    0.5 

66.49    .16 

40.6    9.1 

33.22    .19 

17.9     3^ 

18.5 

17.06  +.09 

70.6  +3.1 

60.22  +.14 

21.3+0.3 

66.63  +.19 

42.6  +9.0 

33.35  +.07 

21.4  +3.5 

28.5 

17.12 +.04 

73.7     3.0 

60.34     .09 

21.1  +0.1 

56.73     .07 

44.5    1.8 

33.37  -.05 

25.0     3.5 

Aug.  7.5 

17.13 -.09 

76.6    9.9 

60.40  +.04 

21.1  ^A 

56.78  +.03 

46.2    1.6 

33.25     .17 

28.5     3.5 

17.4 

17.09     .07 

79.4     9.6 

60.42    .00 

21.2    0.9 

56.79  -.01 

47.8     1.4 

33.03     .99 

31.9    3.3 

27.4 

16.99    .19 

81.9    9.3 

60.39  -.05 

21.4    0.3 

56.75     .05 

49.1     1.9 

32.69     .39 

35.1     3.1 

Sept.  6.4 

16.85  -.16 

84.0  +9.0 

60.32  -.09 

21.8  H>.4 

66.68  -.08 

50.2  +1.0 

32.24  -.50 

38.0  +9.8 

16.4 

16.67     .90 

85.9     1.6 

60.22     .19 

22.2    0.4 

56.57    .19 

51.0    0.7 

31.71      .57 

40.6    9.4 

26.3 

16.46     .99 

87.3     1.9 

60.08    .14 

22.7    0.5 

56.43    .15 

51.6     0.5 

31.10     .64 

42.8    9.0 

Oct.    6.3 

16.23     .94 

88.3     0.6 

59.93     .16 

23.2    0.5 

66.28    .10 

51.9  +0.9 

30.43     .69 

44.6    1.5 

16.3 

15.98     .95 

88.9  +0.3 

59.76     .16 

23.8    0.5 

56.11     .16 

51.9  -0.1 

29.72    .73 

45.9    1.0 

26.2 

15.74  -.95 

89.0  -0.1 

59.60  -.16 

24.2  -0.5 

55.95  -.16 

51.7-0.3 

28.98  -.74 

46.6  +0.5 

Not.  5.2 

15.49     .94 

88.6    0.6 

59.44     .15 

24.7    0.4 

55.79    .15 

51.2    0.6 

28.24     .73 

46.8  -0.1 

15.2 

15.27     .91 

87.8    1.1 

59.31     .19 

25.1     0.4 

55.64     .14 

50.5    0.8 

27.51     .71 

46.5    0.7 

25.2 

15.07     .19 

86.5    1.5 

59.19     .10 

25.4     0.3 

55.52    .11 

49.5    1.1 

26.82    .66 

45.5    1.9 

Dec.   5.1 

14.90     .15 

84.7    9.0 

59.11     .07 

25.7    0.9 

55.42    .08 

48.4     1.3 

26.18    .00 

44.0     1.8 

15.1 

14.77  -.11 

82.6  -9.3 

59.06  -.03 

25.9  -0.9 

55.35  -.06 

47.0  -1.6 

25.62  -JSl 

41.9  -ft.3 

25.1 

14.67     .07 

80.1     9.6 

59.06  +.01 

26.0  -0.1 

55.32  -.09 

45.4    1.6 

25.16    .41 

39.3    9.7 

35.1 

14.63  -UO 

77.3  Hi.8 

50.08  +.03 

26.1     0.0 

55.32  +.08 

43.8  -1.7 

84.79  -.31 

36.4-3.1 
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APPABENT  PLACES  FOB  THE  UPPBE  TBANBIT  AT  WAflHTKGTON. 

a  Cjgni. 

/I  Aqoarii. 

12  Year  Cat  1879. 

yCygni. 

Sdbir 
Ihkto. 

Bight 
AnifiMiffnt 

BeellnatioD 
Korth. 

Bight 
Aaoenaion. 

DeeUnatUm 
Awtik. 

Bight 
A.8oeiiBien. 

NortK 

Bight 
Asoenaioii. 

DediiiAtloii 
Nwrth. 

b     m 

20  37 

+44  52 

h     m 

20  46 

-9  23 

20  52 

+80'    7 

h     m 

20  52 

+40*44 

Jan.    0.1 

8 

36.76  -.06 

67.0  -9.7 

8 

37.81     .00 

62'4  -0.6 

8 

31.38 -.89 

77^6  Hi.7 

8 

60.06  -.08 

28.9  -9.5 

10.1 

.36.70  -.03 

64.1    9.0 

37.83  +.04 

62.9    0.5 

30.67    .60 

74.7    3.0 

60.00  -.04 

26.2    9.8 

30.0 

30.69  +.09 

61.1     3.1 

37.88    .07 

63.4     0.5 

30.18     .37 

71.5    3.3 

59.98  +.01 

23.4    9.0 

30.0 

36.73    .07 

58.0    3.0 

37.97     .10 

63.8    0.3 

29.93  -.13 

68.2    3.4 

60.01     .05 

20.5    9.0 

Feb.   9.0 

36.83    .19 

55.0    9.0 

38.08    .13 

64.1  -0.9 

29.92  +.11 

64.8    3.4 

60.09    .10 

17.6     9.8 

19.0 

36.97  +.17 

52.2  -9.6 

38.23  +.16 

64.3    0.0 

30.15 +.36 

61.4  -3U) 

60.21  +.15 

15.0  -9.5 

28.9 

37.16     .99 

49.7     9.3 

38.40     .19 

64.2  +0.9 

30.61     .57 

58.3    3.0 

60.38    .19 

12.6     9.9 

Mar.  10.9 

37.40    M 

47.6     1.9 

38.60    .99 

63.9     0.4 

3U29    .78 

55.5    9.6 

60.59     .93 

10.5     1.6 

90.9 

37.68    .99 

46.0    1.4 

38.83     .94 

6:3.4     0.6 

32.16    .06 

53.1     9.1 

60.84     .97 

9.0     1.3 

30.8 

37.96    .39 

45.0     0.8 

39.08    .96 

62.8    0.8 

33.19  1.09 

51.3    1.6 

61.12    .30 

7.9     0.8 

1 

Apr.   9.8 

38.32  +.35 

44.5  -0.9 

39.35  +.98 

61.8+1.0 

34.34+1.18 

50.0  -1.0 

61.43 +.39 

7.4  -0.9  1 

19.8 

38.68    .38 

44.5  +0.4 

39.64     .99 

60.8    1.9 

35.56  1.94 

49.3  -0.4 

61.77     .34 

7.4  +0.3 

89.8 

39.04     .37 

45.2    0.0 

39.94     .30 

59.5    1.3 

36.81    1.95 

49.2  +0.3 

62.12    .35 

8.0     0.0 

Maj    9.7 

39.41     .38 

46.4     1.5 

40.25    .31 

58.2    1.4 

38.05  1.99 

49.6    0.0 

62.47     .36 

9.2     1.4 

19.7 

39.77    .36 

48.2    9.0 

40.55    .31 

56.7     1.6 

39.24  1.15 

51.0     1.5 

62.82    .34 

10.8     1.0 

09.7 

40.11  +.33 

50.4  +9.4 

40.86  +.30 

55.2  +1.5 

40.35+1.04 

52.7  +9.0 

63.16  +.33 

12.9  +9.3 

June  8.6 

40.43    .30 

52.9    9.7 

41.15    .96 

53.7    1.5 

41.34     .91 

54.9    9.4 

63.47    .30 

15.4    9.6 

18.6 

40.71     J^ 

55.8    3.0 

41.42    .96 

52.3    1.4 

42.17     .75 

57.5    S.8 

63.76    sn 

18.1     9.0 

28.6 

40.95    JB9 

68.9    3.9 

41.66     .93 

51.0    1.3 

42.83    .06 

60.5    8.1 

64.01     JO 

21.1      3.0 

Jaly   8.6 

41.14     .17 

62.1     3.3 

41.87    .19 

49.8    1.1 

43.31     .37 

63.7    3.3 

64.21     .18 

24.2    3.1 

18.5 

41.28  +.11 

65.4  +3.3 

42.04  +.15 

48.8  +0.0 

43.58  +.17 

67.2  +3.5 

64.37  +.13 

27.4  +3Ji 

28.5 

41.36  +.06 

68.6    3.9 

42.17    .11 

48.0    0.7 

43.64  -.04 

70.7    3.5 

64.47    .06 

30.5    3.1 

Aug.  7.5 

41.38    .00 

71.8    3.1 

42.26    .06 

47.3    0.5 

43.49    .95 

74.3    3.5 

64.52  +.09 

33.6    3.0 

17.5 

41.35 -.06 

74.8    9.0 

42.30  +.01 

46.9    0.4 

43.14     .45 

77.8    a.6 

64.52  -.03 

36.5    9.9 

27.4 

41.26    .19 

77.6     9.6 

42.89  -.09 

46.6  +OJt 

42.59    .64 

81.1     3.3 

64.46     .06 

39.3     9.6 

Sept.  6.4 

41.12  -.16 

80.0  +9.3 

42.24  -.06 

46.5    0.0 

41.86  -.89 

64.3+3.0 

64.36  -.13 

41.7  +9.3 

16.4 

40.94     iK) 

82.2    9.0 

42.16    .10 

46.6  -0.1 

40.96    .07 

87.2    9.7 

64.21     .17 

43.8    9.0 

1 

26.3 

40.73    .93 

83.9    1.6 

42.04     .13 

46.7    0.9 

39.91   1.11 

89.8    t.4 

64.03    J» 

45.6    1.6 

Oct.    6.3 

40.48    .95 

85.3    1.1 

41.91     .14 

47.0    0.3 

38.74  1.99 

91.9    1.8 

63.82    JBO 

47.0     1.9 

16.3 

40.22    .97 

86.2    0.6 

41.76    .15 

47.4     0.4 

37.48  1.30 

93.7    1.6 

63.59    .93 

47.9    0.7 

• 

26.3 

39.95  -.97 

86.6  +0.9 

41.60 -.15 

47.9  -OJi 

36.14-1.35 

94.9  +1.0 

63.35  -.94 

48^+0.3 

i 

Not.  5.2 

39.68    .96 

86.5  -0.3 

41.46    .14 

48.4    0.6 

34.77  1.37 

95.5  +0.4 

63.11     JM 

48.5-0.9 

15.2 

39.43    .94 

85.9    0.0 

41.32    .13 

49.0    0.6 

33.40  1.38 

95.6-0.9 

62.88    JBO 

48.0    0.7 

25.2 

39.19    .99 

84.8    1.3 

41.20    .10 

49.5    0.6 

32.06  1.31 

95.2    0.6 

62.66    .90 

47.1     1.9 

Dec.   5.2 

38.99    .19 

83.2    1.8 

41.11     .06 

50.1     0.6 

30.80  1.0 

94.1     1.4 

62.47    .18 

45.6    1.6 

15.1 

38.81  -.16 

81.2-9.9 

41.04  -.05 

50.7  -0.6 

29.64-1.00 

92.4  -1.9 

62.31  -.14 

43.8  -9.0 

25.1 

38.68    .11 

78.7    9.6 

41.01  -.01 

51.3     0.6 

28.63    .99 

90.3    9.4 

62.19    .10 

41.6    9.4 

35.1 

38.60  -.06 

76.0  -9.8 

41.01  +.09 

51.9  -0.5 

27.79-  .74 

87.7  -9.8 

62.10 -.06 

39.1  -9.6 
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APPABENT  PLACES  FOR  THE  UPPEB  TRANSIT  AT  WASHINOTON. 

611  Cygni. 

CCygni. 

a  Cephei. 

IPegan. 

Httui 
Solar 
Date. 

Bight 
Asoenalon. 

BeoUnatian 
Korth, 

Bight 
Aaoenaion. 

DeeUontioii 

Bight 
Afloeasloii. 

North, 

Amt^niuem, 

DMUnatioD 
North. 

h     m 

21     1 

+38  11' 

h     m 

21     8 

+2S  46 

h     m 

21  15 

+62    6 

h     m 

21  16 

+  19    19 

Jan.    0.1 

8 

53.30  -.08 

78'l  -9.4 

10.77  -.06 

2L5  Hi.l 

63.50  -.85 

63'9  -8.5 

55.26  -.05 

48!2  -1.7 

10.1 

53.24  -.03 

75.6    8.5 

10.72  -.09 

19.2     8.3 

53.28    .19 

61.1     9.9 

55.22  -.08 

46.3     1.9 

20.0 

53.23  +.01 

73.0    8.6 

10.71  +.01 

16.8    8.4 

63.13    .11 

58.0    3Ji 

65.22  4.08 

44.4     1.9 

30.0 

53.26    .05 

70.3     3.7 

10.74     .05 

14.4     8.4 

53.05  -.03 

54.8    3.3 

55.25    .05 

42.5    1.9 

Feb.   9.0 

53.34     .10 

67.7     9.6 

10.81     .00 

13.0     8.3 

53.06  +.05 

51.5    3.9 

55.32    .08 

40.6     1.8 

19.0 

53.46  +.14 

65.2  -9.4 

10.91  +.19 

9.8-9.1 

5.3.15  +.13 

48.2  -8.1 

65.42  4.19 

•38.9  -1.6 

28.9 

53.63     .18 

63.0    8.0 

11.05     .16 

7.8    1.8 

53.33    .91 

45.2    9.9 

55.55    .15 

37.4     1.3 

Mar.  10.9 

53.83    .89 

61.1     1.7 

11.23     .90 

6.1      1.4 

53.58    .99 

42.5    9.5 

55.72    .18 

36.3     1.0 

20.9 

54.08     .86 

59.6     1.9 

11.45    .93 

4.9    1.0 

53.90    .35 

40.1     9.1 

55.92    .91 

35.4    0.6 

30.9 

54.36    .80 

58.7    0.7 

11.70     .98 

4.1 -0J( 

54.29    .41 

38.3    1.5 

66.15    JM 

35.0-0.9 

Apr.   9.8 

54.66  +.39 

58.2  -0.1 

11.97+JW 

3.8    0.0 

54.72  +.46 

37.1  -^.9 

56.40  4.97 

35.0  40.9 

19.8 

54.99    .34 

58.3  40.4 

12.27     .30 

4.0  +0.4 

55.20    .49 

36.4  -0.3 

56.68     .99 

35.5    0.6 

29.8 

55.34     .35 

59.0    0.9 

12.57    .39 

4.7     0.9 

55.71     .51 

36.4  40.3 

56.97     .30 

36.3     1.1 

Maj   9.7 

55.69    .35 

60.2    1.4 

12.90    .39 

5.9    1.4 

66.22    Jil 

37.0    0.9 

57.28     .31 

37.6     1.4 

19.7 

56.05    .35 

61.9    1.0 

13.23     .39 

7.5    1.8 

56.73    .50 

38.2     1.5 

57.59     .31 

39.2    IJ 

29.7 

56.39  +.34 

64.0  +9.3 

13.55  +.31 

9.4  +9.1 

57.22  +.48 

39.9  49.0 

57.90  4.30 

41.1  49.0 

June  8.7 

56.72    .31 

66.5    9.6 

13.85     .99 

11.7    8.4 

57.68     .44 

42.1     9.4 

58.19     .89 

43.3     9.9 

18.6 

57.01     JM 

69.3    9.0 

14.13     .97 

14.3     8.6 

58.10     .39 

44.8    9.8 

58.47     .97 

45.6    9.4 

28.6 

57.28    .94 

72.2    8.1 

14.38     .83 

17.0     8.8 

58.46     .39 

47.8    8.1 

68.73     .94 

48.1     9.5 

July  8.6 

57.50    .80 

75.4     3.9 

14.59     .19 

19.8     8.8 

58.75     .98 

51.1     3.4 

58.94     .90 

50.6     9.5 

18.6 

57.68  +.15 

78.6  +3.9 

14.77  +.16 

22.7  +8.8 

58.97  +.18 

54.5  +3.5 

59.13  4.16 

53.0  49.4 

28.6 

57.80     .10 

81.8    3.1 

14.89    .10 

25.5     8.8 

59.10     .10 

58.1     3.6 

59.27     .19 

55.4     9.3 

Aug.  7.5 

57.88  +.05 

84.9    3.0 

14.97    .05 

28.2    8.7 

59.16  +.09 

61.7     3.6 

59.36     .07 

57.7     9Ji 

17.5 

57.90     .00 

87.8    9.9 

15.00  +.01 

30.8    8.5 

59.14  -.06 

65.2    3.5 

59.41  4.09 

59.8    9.0 

27.4 

57.87  -.05 

90.6    9.6 

14.98  -.04 

33.1     8.3 

59.04     .14 

68.6     3.3 

59.41  -.09 

61.7     1.8 

Sept.  6.4 

57.79  -.10 

93.1  49.4 

14.92  -.08 

3.5.2  49.0 

58.86  -.91 

71.8+3.0 

69.37  -.06 

63.4  41.5 

16.4 

57.67    .14 

95.3    9.1 

14.82    .18 

37.0     1.7 

58.62     .97 

74.7    9.7 

59.30     .00 

64.8    1.3 

26.4 

57.52    .17 

97.2    1.7 

14.68    .15 

38.6    1.3 

58.32    .83 

77.3    9.4 

59.19     .19 

65.9     1.0 

Oct.    6.3 

57.33     .10 

98.6    1.3 

14.52    .17 

39.7    1.0 

57.96    .37 

79.4     9.0 

59.05    .14 

66.7    0.7 

16.3 

57.13    .91 

99.7    0.8 

14.34     .19 

40.5    0.6 

57.57    .40 

81.2     1.6 

58.90     .16 

67.3  40.4 

26.3 

56.91  -.89 

100.3  +0.4 

14.15  -.19 

40.9  +0.8 

57.16  -.43 

82.4  41.0 

58.74  -.16 

67.5    0.0 

Nov.   5.3 

66.70     .91 

100.5  H>.1 

13.96     .19 

40.9  -0.8 

56.72     .44 

83.1  441.4 

58.57    .16 

67.3  -0.8 

15.2 

56.49     .80 

100.2    0.5 

13.77    .18 

40.6    0.6 

56.29     .43 

83.3  -0.1 

58.41     .15 

66.9    0.6 

25.2 

56.29     .18 

99.4     1.0 

13.60    .17 

39.6     1.0 

55.86     .41 

82.8    0.7 

68.27    .14 

66.1     0.9 

Dec.    5.2 

56.12    .16 

98.2     1.4 

13.45     .14 

38.4     1.4 

55.46     .38 

81.8    1.3 

58.14     .19 

65.1     IS 

15.1 

55.98  -.13 

96.6  -1.8 

13.32  -.11 

36.9  -1.7 

55.10  -.34 

80.3  -1.6 

68.03  -.09 

63.7  -1.4 

25.1 

55.86     .09 

94.6  -9.9 

13.22    .08 

35.0    8.0 

54.78    SO 

78.2    9.3 

57.95    .07 

62.2    1.7 

35.1 

55.79  -.06 

92.3  -9.B 

13.16 -.05 

32.9  -9.8 

54.52  -  .93 

75.7  -a.7 

57.90  -.04 

60.4  -1.9 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON/ 

p  Aqoarii. 

&  Cephei. 

f  Aquarii. 

e  Pegaai. 

Mean 
Solar 
Date. 

lUght 
Aflcension. 

BwUK, 

Sight 

DeoUnation 
North, 

Bight 
Aseeiuion. 

Deolinatioii 
Svuth. 

Bight 
Aeoension. 

Deolination 
North. 

h     m 

21  25 

O            1 

-63 

h     m 

21  27 

+  70     4 

h     m 

21  31 

-  8  20 

h     m 

21  38 

O            1 

+  9  21 

Jan.    0.1 

40.91  -.03 

38'4  -0.7 

8 

10.86  -.41 

34'.2  -9.4 

48.57  -.08 

72^2  -0.6 

42!22  -.04 

57.0  -1.4 

10.1 

40.90     .00 

39.1     0.0 

10.49     .39 

31.5    9.8 

48.55  -.01 

72.7     0.5 

42.18  -.03 

55.6     1.4 

ao.i 

40.91  +.03 

39.7    0.6 

10.22     .99 

28.6    3.1 

48.56  +.09 

73.2    0.4 

42.17     .00 

54.2     1.4 

30.0 

40.95     .00 

40.2    0.5 

10.05  -.11 

25.3    3.3 

48.60     .05 

73.5     0.3 

42.19 +.03 

52.9     1.3 

Feb.    9.0 

41.02    .09 

40.6    0.3 

9.99     .00 

2^^.0    3.3 

48.66    .08 

73.8  -0.9 

42.24     .07 

51.6     1.9 

19.0 

41.13  4-.19 

40.8  -0.1 

10.05  +.19 

18.6  -3.3 

48.76  +.11 

73.8    0.0 

42.32  +.10 

50.5  -1.0 

28.9 

41.26    .15 

40.9  +0.1 

10.23    .93 

15.5     3.1 

48.89    .15 

73.7  +0.9 

42.44     .13 

49.6     0.8 

Mar.  10.9 

41.43    .18 

40.7    0.3 

10.52    .34 

12.5     9.7 

49.05    .18 

73.4     0.4 

42.58     .16 

48.9    0.5 

20.9 

41.62    .31 

40.2    0.6 

10.91     .44 

10.0     9.3 

49.24     .90 

72.8    07 

42.76     .19 

48.6  -0.9 

30.9 

41.84     .93 

39.6    0.8 

11.39     .59 

7.9     1.8 

49.46    .93 

72.0    0.9 

42.97     .99 

48.6  +0.9 

Apr.   9.8 

42.09  +.96 

38.6  +1.0 

11.95 +.59 

6.4  -1.9 

49.71  +.96 

71.0+1.1 

43.21  +.95 

48.9  +0.5 

19.8 

42.36     .96 

37.5    1.9 

12.57    .64 

5.5  -0.6 

49.98     .98 

69.8    1.3 

43.47    .97 

49.6     0  9 

29.8 

42.65    .30 

36.2    1.4 

13.22    .66 

5. 1     0.0 

50.26     .99 

68.4     1.5 

43.75     .99 

50.6    1.9 

May   9.8 

42.95    .31 

34.7     1.6 

13.90     .67 

5.4  +0.6 

50.56     .31 

66.9    1.6 

44.04     .30 

52.0     1.5 

19.7 

43.26    .81 

33.1     1.7 

14.56    .66 

6.4     1.9 

50.88    .31 

65.3     1.7 

44.35     .31 

53.6     1.7 

29.7 

43.56  +.30 

31.4  +1.7 

15.21  +.63 

7.9  +1.8 

51.19  +.31 

63.6  +1.7 

44.66  +.30 

55.4  fl.9 

June  8.7 

43.87    .99 

29.7    1.7 

15.82    .57 

9.9     9.3 

51.49     .30 

61.9    1.6 

44.96     .99 

57.4    9.0 

18.6 

44.15    .98 

28.0    1.6 

16.36     .51 

12.4     9.7 

51.78     .98 

60.3     1.6 

45.24     .98 

59.5    9.1 

28.6 

44.42     .95 

26.4     1.5 

16.83     .43 

15.2    3.0 

52.06     .96 

58.8    1.5 

45.51     .95 

61.6    9.1 

July  8.6 

44.65     .99 

25.0    1.4 

.17.21     .33 

18.4    3.3 

52.30     .93 

57.4     1.3 

45.75     .99 

63.8    9.1 

18.6 

44.86  +.18 

23.6  +1.9 

17.50  +.93 

21.9  +3.5 

52.51  +.19 

56.2+1.1 

45.95  +.18 

65*8  +9.0 

28.5 

45.02    .14 

22.5     1.0 

17.68     .13 

25.4    3.6 

52.68     .15 

55.1     0.9 

46.11     .14 

67.8    1.9 

Aug.  7.5 

45.14     .10 

21.5    0.8 

17.75  +.09 

29.1     3.6 

52.80     .10 

54.3    0.7 

46.24     .10 

69.6    1.8 

17.5 

.45.21     .05 

20.8    0.6 

17.72  -.09 

32.7    3.6 

52.88    .06 

53.7    0.6 

46.31     .06 

71.3    1.5 

27.5 

45.24  +.01 

20.3    0.4 

17.58    .19 

36.2    3.5 

52.92  +.09 

53.3    0.3 

46.35  +.01 

72.7    1.3 

Sept.  6.4 

45.23  -.03 

20.0  +0.9 

17.35  -.98 

39.6  +3.3 

52.91  -.03 

53.1  +0.1 

46.34  -.03 

73.9  +1.1 

16.4 

45.18    .07 

19.8    0.0 

17.02    .38 

42.7    3.0 

52.87     .06 

53.1  -0.1 

46.29     .06 

74.9    0.8 

26.4 

45.09    .10 

19.9  -0.1 

16.60    .45 

45.6    9.7 

52.79    .09 

53.2    0.9 

46.21     .09 

75.6    0.6 

Oct.    6.3 

44.98    .19 

20.1    0.3 

16.12    .51 

48.1     9.9 

52.68    .19 

53.5    0.3 

46.10     .19 

76.1     0.4 

16.3 

44.85    .14 

20.4    0.4 

15.58    .57 

50.1     1.8 

52.55    .13 

53.9    0.4 

45.97    .13 

76.4  +0.1 

26.3 

44.71  -.14 

20.8  -0.5 

14.99  -.60 

51.6  +1.3 

52.42  -.14 

54.4  -0.5 

45.83  -.14 

76.4  -0.1 

Nov.  5.3 

44.56    .14 

21.3    0.6 

14.37     .09 

52.7    0.7 

52.27    .14 

55.0    0.6 

45.69    .14 

76.2    0.3 

15.2 

44.43    .13 

21.9    0.6 

13.75    .69 

53.1  +0.9 

52.14     .13 

55.6    0.6 

45.54     .14 

75.7    0.6 

25.2 

44.30    .19 

22.5    0.7 

13.13    .61 

53.0  -0.4 

52.01     .19 

56.2    0.6 

45.41     .13 

75.0    0.8 

Dec.   5.2 

44.19    .10 

23.2    0.7 

12.53    .58 

52.2    1.0 

51.90    .10 

56.8    0.6 

45.29    .11 

74.2    0.9 

15.2 

44.11  -.07 

23.9  -0.7 

1 1.97 -.53 

50.9  -1.6 

51.81  -.08 

57,4  -0.6 

45.19  -.09 

73.2  -l.I 

25.1 

44.05    .05 

24.6    0.7 

11.47     .46 

49.1    9.1 

51.75    .05 

58.0    0.6 

45.11     .07 

72.0    1.8 

35.1 

44.01  -.09 

25.3  -0.7 

11.05 -.38 

46.8  -9.6 

51.71  -.09 

58.6  -0.5 

45.06  -.04 

70.7  -1.3 
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APPARENT  PLACES  FOE  THE  UPPER  TRAKSTT  AT  WASHINGTOK.                        t 

llCephei. 

/rCaprioomi. 

79  Draconis. 

a  Aqaarii. 

Mean 

Solar 

.   Date. 

Bight 
Aooenalon. 

Beolinatioii 
North. 

Right 
Aao^aion. 

DeclinatUm 
SouOi. 

Right 
Aaoension. 

BecUnatiini 
North. 

Right 
AscenaioD. 

South. 

h     m 

21  40 

+70  47 

h     m 

21  47 

O          / 

-14     4 

h     m 
21   51 

+  13   10 

h       D 

22     0 

O          1 

-  0  61 

Jan.    0.1 

15.16  -.46 

7l'8  -«.9 

8 

18.63  -.05 

34''5  -0.3 

86.87  -.66 

49.0  -4.9 

3.14  -.06 

37  J  -0.9 

10.1 

14.75     .37 

69.4     9.7 

18.60  -.09 

34.8    0.9 

85.76    .46 

46.6     9.6 

3.09     .03 

37.9    0.8 

20.1 

14.48     .»7 

66.5    3.0 

18.60  +.01 

34.9  -0.1 

85.35    .35 

43.6    9.0 

3.07  -.01 

38.7    0.8 

30.0 

14.81     .16 

63.3     3.S 

18.68     .04 

34.9  +0.1 

85.06     .93 

40.8     3.1 

3.08  +.09 

39.5    0.7 

Feb.    9.0 

14.11  -.04 

60.0     3.3 

18.68    .07 

34.7     0.9 

84.90  -.00 

37.5     S.3 

3.11      .05 

40.1     0.6 

19.0 

14.14  +.08 

56.7  -3.3 

18.77  +.10 

34.4  +0.4 

24.87  +.05 

34.8  -3.3 

3.18  +.08 

40.6  -0.4 

Mar.    1.0 

14.88     .90 

53.5    3.1 

18.89    .13 

33.9    0.6 

84.99     .19 

31.0     3.9 

3.87     .11 

40.8  H>.9 

10.9 

14.54     .» 

50.5     9.8 

13.03     .16 

33.8    0.8 

85.85    .39 

87.9    9.9 

3.40     .14 

40.9  +0.1 

80.9 

14.98    .49 

47.9     9.4 

13.88     .90 

38.3    1.0 

85.63     .44 

85.1     9.5 

3.56     .18 

40.7     0.3 

30.9 

15.39     M 

45.7     1.9 

13.43     .93 

31.8    1.9 

86.13    .65 

88.8    S.1 

3.75     .91 

40.8     0.6 

Apr.    9.9 

15.95  +.59 

44.0  -1.4 

13.67  +.95 

89.9  +1.4 

86.73  +.64 

81.0  -1.6 

3.98  +.94 

39.4  +0.0 

19.8 

16.57     .64 

48.9     0.8 

13.93     .98 

83.5    1.5 

87.41     .71 

19.7    1.0 

4.88     .96 

38.4     1.1 

89.8 

17.84     .68 

48.5  -0.9 

14.88     .80 

87.0    1.6 

88.15    .76 

19.0  -0.4 

4.50     .98 

37.1     1.4 

May    9.8 

17.93     .60 

48.6  +0.4 

14.58    .31 

85.3    1.7 

88.98    .78 

19.0  +0.9 

4.79     .30 

35.6    1.6 

19.7 

18.68     .68 

43.3    1.0 

14.84     .39 

83.6    1.7 

89.70    .78 

19.6    0.0 

5.09     ,31 

34.0    1.7 

89.7 

19.30  +.06 

44.7  +1.6 

15.16  +.38 

88.0  +1.6 

30.47  +.75 

80.7  +1.4 

5.40  +.31 

38.8  +1.8 

June  8.7 

19.94     .61 

46.6    9.1 

15.48     .31 

80.4     1.6 

31.80    .70 

88.4     9.0 

5.71     .30 

30.3    1.8 

18.7 

80.53     .65 

48.9    9.6 

15.78     .30 

18.8    1.5 

31.87     .63 

84.6    9.4 

6.01     .99 

88.4     1.0 

88.6 

21.04     .47 

51.7     9.0 

16.07    .97 

17.4     1.3 

38.46     .54 

87.3    9.8 

6.88     .97 

86.5    1.8 

July   8.6 

81.46    .38 

54.8     3.3 

16.33     .94 

16.8    l.i 

38.95  >  .44 

30.3     3.9 

6.54     .94 

84.7     1.7 

18.6 

81.79  +.98 

58.8  +3.5 

16.55  +.91 

15.8  +0.0 

33.34  +.33 

33.6  +3.4 

6.76  +.91 

83.1  +1.6 

88.6 

88.01     .17 

61.7    3.6 

1674     .17 

14.5    0.7 

33.68     .99 

37.1     3.6 

6.95    .17 

81.6    1.4 

Aug.  7.5 

88.13  +.06 

65.3    3.7 

16.89    .19 

13.9    0.4 

33.78  +.10 

40.7     8.7 

7.10     .13 

80.8    1.9 

17.5 

88.14  -.05 

69.0    8.6 

16.99     .08 

13.6  4^.9 

33.81  -.03 

44.4     3.7 

7.80     .08 

^    19.1     1.0 

87.5 

88.03     .16 

78.6    3.5 

17.04  +.03 

13.5    0.0 

33.78    .15 

48.1     3.6 

7.86  +.04 

18.8    0.8 

Sept.  6.4 

81.88 -.96 

76.1  +3.4 

17.05  -.01 

13.7  -0.9 

33.51  -.96 

51.6  4d.6 

7.88    .00 

17.6  +0.6 

16.4 

81.58     .35 

79.3    3.1 

17.08    .06 

13.9    0.3 

33.80     .37 

55.0     8.9 

7.86  -.04 

17.1     0.3 

86.4 

81.18    .43 

88.3    9.8 

16.95    .08 

14.4    0.5 

38.77    .47 

58.1     9.9 

7.80    .07 

16.9  40.1 

Oct.    6.4 

80.65    .60 

84.9    9.4 

16.85    .11 

14.9    0.6 

38.86    .65 

60.9    9.6 

7.18    .10 

16.8    0.0 

16.3 

80.11     .66 

87.8    9.0 

16.74     .13 

15.5    0.6 

31.67    .69 

63.3    SJi 

7.00     .19 

16.9  -0.9 

86.3 

19.58  -.61 

88.9  +1.5 

16.60  -.14 

16.8  -0.7 

31.01  -.68 

65.8  +1.7 

6.88  -.13 

17.8  -0.3 

Not.  5.3 

18.90    .63 

90.1     0.0 

16.46     .14 

16.9    0.7 

30.31     .79 

66.7    1.9 

6.75    .13 

17.6    OJ 

15.3 

18.86     .64 

90.8  +0.4 

16.38    .13 

17.5    0.6 

89.58    .73 

67.6  40.6 

6.68    .13 

18.8    0.6 

85.8 

17.68    .63 

90.9  -0.9 

16.19    .19 

18.1     0.6 

88.84     .73 

67.9     0.0 

6.49    .19 

18.8    0.7 

Deo.    5.8 

16.99     .61 

90.4    0.8 

16.08    .10 

18.7     0.5 

88.18     .71 

67.6  H).6 

6.37     .11 

19.6    0.7 

15.8 

16.40  -.66 

89.3  -1.4 

15.98  -.08 

19.8  -0.4 

87.48  -.67 

66.6  -1.9 

6.37  -.00 

80.3-0.8 

85.1 

16.87    .40 

87.5    9.0 

15.91     .06 

19.6    0.3 

86.78    .61 

65.8    1.8 

6.19    .07 

81.1     0.6 

35.1 

15.40  -.43 

85.3  -«.5 

15.87  -.04 

19.9  -0.9 

86.81  -.63 

63.1 -A.3 

6.13  -.06 

31.9  -0.8 
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APPARENT  PLACES  FOB  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

a  Gruis. 

tfAqaarii. 

ff  Aquarii. 

vAqaaril. 

He*n 
Solar 
Date. 

Bight 

South. 

Bight 
\  ^tOft^^^^i<^l^ . 

DeoUnatloii 
South. 

Bight 

DeoUaatlon 
North. 

Bight 
AMeoftien. 

DeoUnatioxi 
South. 

h     ni 
22     1 

-47  29 

h     m 

22  10 

-   8   19 

h     m 

22  19 

O           / 

+  0  48 

h     m 

22  29 

-  d  41 

Jan.    0.1 

s 
11.38 -.10 

69.0  +1.9 

56.74  -.06 

76.3  -0.6 

a 
.34.79  -.07 

46.4  -0.9 

37.46  -.08 

27'.9  -0.8 

10.1 

11.30    .06 

67.7    1.5 

56.69     .04 

76.9    0.5 

34.73     .05 

45.5    0.9 

37.40     .06 

28.7     0.8 

20.1 

11.26 -.08 

66.0     1.8 

56.66  -.01 

77.3     0.4 

34.69  -.03 

44.7     0.8 

37.35     .03 

29.4    0.7 

30.1 

11.26 +.09 

64.1     9.0 

56.66  +.09 

77.6     0.9 

34.68     .00 

43.9     0.7 

37.33  -.01 

30.1     0.6 

Feb.   9.0 

11.31      .07 

61.9    9.3 

56.69     .04 

77.7  -0.1 

34.69  +.03 

43.2     0.6 

37.34  +.09 

30.7     0.5 

19.0 

11.40 +.19 

59.6  +9.4 

56.75  +.07 

77.7  +0.1 

34.74  +.06 

42.7  -0,4 

37.38  +.05 

31.1  -0.3 

Mar.   1.0 

11.54     .16 

57.2    9.5 

r)6.B4     .11 

77.5    0.3 

34.82     .09 

42.4  -0.9 

37.44     .08 

31.4  -0.1 

11.0 

11.73     .91 

54.7     9.5 

56.96    .14 

77.1     0.5 

34.92    .19 

42.2    0.0 

37.54     .19 

31.4  +0.1 

20.9 

11.96     .95 

52.2    9.5 

57.12    .17 

76.4     out 

36.07    .16 

42.4  +0.3 

37.67    .15 

31.2    0.4 

30.9 

12.23     .99 

49.6     9.5 

57.30     .90 

75.6    1.0 

35.24     .19 

42.8    0.6 

37.84     .18 

30.7    0.6 

Apr.   9.9 

12.54  +.93 

47.2  +9.4 

57.52  +.93 

74.4  +1.9 

35.45  +jn 

43.5  40.8 

3&04  4.91 

29.9  40.9 

19.8 

12.89     .36 

44.9     9.9 

57.76     .96 

73.1     1.4 

35.68     JB5 

44.5    1.1 

38.27     .94 

28.8    1.9 

29.8 

13.26     .30 

42.8    9.0 

58.03    .98 

71.6     1.6 

35.95    JKI 

45.7     1.4 

38.53    jsn 

27.5    1.4 

Maj   9.8 

13.67     .41 

40.9    1.8 

58.32    .30 

70.0     1.7 

36.23    .99 

47.2    1.6 

38.81    .99 

26.0     1.6 

19.8 

14.09    .43 

39.3    1.5 

58.63    .31 

68.3     1.8 

36.53     .30 

48.8    1.7 

39.11    .30 

24.4     1.6 

29.7 

14.52  +.43 

38.0  +1.9 

58.94  +.31 

66.5  +1.8 

36.64 +.31 

50.7  +1.9 

39.42  +.31 

82.5  +1.9 

June  8.7 

14.95    .49 

37.0    0.8 

59.26     .31 

64.6    1.8 

37.15     .31 

52.6    1.9 

39.73    .31 

20.6    1.9 

18.7 

15.37     .41 

36.4  +0.4 

59.56    .30 

62.9    1.7 

37.45    .30 

M.5    9.0 

40.03    .30 

18.6    1.9 

28.7 

15.76     .38 

36.2    0.0 

59.86     .98 

61.2    1.6 

37.74     M 

56.5    1.9 

40.32    .98 

16.7    1.9 

Julj  8.6 

16.12    .34 

36.4  -0.4 

60.12     .95 

59.7    1.5 

38.01     JB5 

58.4     1.8 

40.60     .96 

14.9    1.8 

18.6 

16.45  +.30 

37.0  H).7 

60.36  +.98 

58.3  +lJi 

38.24  +.99 

60.2  +1.7 

40.84  +.93 

13.1  +1.7 

28.6 

16.72    JM 

37.9    1.1 

60.56     .18 

57.2    1.0 

38.44     .18 

61.8    1.5 

41.05     .19 

11.5     1.5 

Aug.  7.5 

16.93    .18 

39.1     1.4 

60.72     .14 

56.2    0.8 

38.61     .14 

63.2    1.3 

41.22    .15 

10.1     1.3 

17.5 

17.08    .19 

40.7    1.6 

60.84     .10 

55.5    0.6 

38.73     .10 

64.5    1.1 

41.36     .11 

9.0     1.1 

27.5 

17.17  +.06 

42.4     1.8 

60.92    .05 

55.1     0.4 

38.81     .06 

65.5    0.9 

41.44     .07 

8.0     0.8 

Sept.  6.5 

17.20  -.01 

44.3  -1.8 

60.95  +.01 

54.8  40.1 

38.84  +.09 

66.3  +0.7 

41.49  +.03 

7.3  +0.6 

16.4 

17.16    .06 

46.3    9.0 

60.94  -.03 

54.8  -0.1 

38.84  -.09 

66.9    0.5 

41.50  -.01 

6.8     0.4 

26.4 

17.07     .19 

48.3     1.9 

60.89     .06 

54.9     0.9 

38.80    .06 

67.2    0.3 

41.47     .05 

6.5  +0.9 

Oct.    6.4 

16.93    .16 

50.2    1.8 

60.82    .09 

55.2     0.4 

38.73    .08 

67.4  +0.1 

41.41     .08 

6.4    0.0 

16.4 

16.75    .19 

51.8    1.6 

60.71     .11 

55.6     0.5 

38.63    .10 

67.4  -0.1 

41.32    .10 

6.5  -0.9 

26.3 

16.55  -.91 

53.3  -1.3 

60.60  -.19 

56.2  -0.6 

38.52  -.19 

67.2  -0.3 

41.21  -.11 

6.8  -0.3 

Not.  5.3 

16.33    M 

54.4     1.0 

60.47     .13 

56.8     0.6 

38.40    .13 

66.8    0.4 

41.10     .19 

7.2    0J> 

15.3 

16.10     .99 

55.2    0.6 

60.34     .13 

57.4     0.7 

38.27     .13 

66.3     0.5 

40.97    .19 

7.7     0.6 

25.2 

15.89    M 

55.6  -0.9 

60.21     .19 

58.1     0.7 

38.14     .19 

65.7     0.7 

40.85     .19 

8.3     0.7 

Dec.  5.2 

15.69    .19 

55.6  +6.9 

60.09    .11 

58.8     0.6 

38.02    .11 

65.0    0.8 

40.73     .11 

9.0     0.7 

15.2 

15.51  -.16 

55.2  4«.6 

59.99  -.09 

59.4  -41.6 

37.92  -.10 

64.2  -0.8 

40.62  -.10 

9.8  -0.8 

25.2 

15.37    .19 

54.4     1.0 

59.91     .07 

60.0     0.6 

37.83    .08 

63.4     0.8 

40.53     .08 

10.5    0.8 

35.1 

15.26  -.00 

53.2  +1.3 

59.84  -.06 

60.5  -0.5 

37.76  -.06 

62.5  -0.8 

40.45  -.06 

11.3-0.8 
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APPAEENT  PLACES  FOR  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

2S6Cephei(B.) 

CPegasi. 

i  Cephei. 

X  Aquarii. 

Mean 
Solar 
Date. 

Bight 

Deollnatioii 
North. 

Right 
Asoenaion. 

Declination 
North, 

Klpht 
Aaoenaion. 

Declination 
North. 

Bight 
Asoenaion. 

Declination 
South. 

]i     m 

22  30 

+75  38 

h     m 

22  35 

+  10    14 

h     m 

22  45 

+65  36 

h     m 

22  46 

o       « 

-89 

Jan.    0.2 

a 
17.13 -.74 

87.9  -1.6 

53.98  -.09 

64.8  -1.1 

41.99 -.41 

70.8  -1.5 

47.78  -.09 

80'.9  -0.6 

10.1 

16.43     .65 

86.1    3.1 

53.91     .07 

63.6     1.9 

41.60    .33 

69.1     8.0 

47.71     .06 

81.4     0.5 

20.1 

15.83     .M 

83.7    9.& 

53.85     .05 

62.4     1.9 

41.26    .30 

66.8    9.4 

47.65     .04 

81.8    0.3 

30.1 

15.35     .41 

81.0     9.9 

53.82  -.09 

61.2    1.9 

40.98    .94 

64.2    9.8 

47.62  -.09 

82.1  -0.9 

Feb.    9.1 

15.01     .96 

78.0    3.1 

33.81  +.01 

60.0    1.1 

40.79    .16 

61.3     3.0 

47.61  +.01 

82.2    0.0 

19.0 

14.82  -.10 

74.8  -3.9 

53.84  +.04 

59.0  -1.0 

40.68  -.07 

58.2  -3.1 

47.64  +.04 

82.1  +0.9 

Mar.    1.0 

14.80  +.06 

71.5    3.9 

53.89    .07 

58.1     0.8 

40.65  +.03 

55.1     3.1 

47.69     .07 

81.8    0.4 

11.0 

14.94     .99 

68.3    3.1 

53.98    .11 

57.4    0.5 

40.73     .19 

52.1     9.9 

47.77     .10 

81.4    0.0 

20.9 

15.25     .38 

65.3     9.9 

54.10     .14 

57.0  -0.9 

40.90     .99 

49.2    9.7 

47.89     .14 

80.7    0.8 

30.9 

15.70    .sa 

62.7     9.4 

54.26    .18 

56.9  +0.1 

41.17     .31 

46.7     9.3 

48.04     .17 

79.7    1.1 

Apr.   9.9 

16.29  +.65 

60.5  -9.0 

54.46  +.91 

57.2  +0.4 

41.52 +.30 

44.6  -1.9 

48.23  +.90 

78.6  +1.3 

19.9 

16.99     .75 

58.7    1.5 

54.69     .94 

57.7    0.7 

41.94     .46 

43.0     1.4 

48.45     .94 

77.2    1.5 

29.8 

17.79     .83 

57.6    0.9 

54.95    .97 

58.6     1.1 

42.43     .51 

41.9    0.8 

48.70     .96 

75.6     1.6 

May    9.8 

18.65    .88 

57.0  -0.3 

55.23     .99 

59.9    1.4 

42.97     .55 

41.4  -0.9 

48.98     .99 

73.9    1.8 

19.8 

19.54     .90 

57.0  +0.3 

55.52     .30 

61.4     1.6 

43.54     .58 

41.4  +0.4 

49.27     .30 

72.1     1.9 

29.8 

20.44  +.89 

57.6  +«.9 

55.83  +.31 

63.1  +1.8 

44.12 +.58 

42.1  +0.9 

49.58  +.31 

70.2  +1.9 

Jane  8.7 

21.32     .86 

58.8    1.5 

56.15     .31 

65.1     9.0 

44.70     .57 

43.3     1.5 

49.90     .30 

68.2    1.9 

18.7 

22.16     .80 

60.6    9.0 

56.45    .30 

67.2    9.1 

45.26     .54 

45.1     9.0 

50.21     .31 

66.4     1.8 

28.7 

22.93     .79 

62.8    9.5 

56.75     .99 

69.3     9.9 

45.79     .50 

47.3     9.4 

50.52    .30 

64.6     1.7 

July   8.6 

23.61     .69 

65.5    9.9 

57.02     .96 

71.5    9.9 

46.26    .45 

49.9     9.8 

50.80     .97 

62.9     1.6 

18.6 

24.18 +.51 

68.6  +3.9 

57.26  +.93 

73.7  +9.1 

46.68  +.38 

52.9  +^.1 

51.06  +.94 

61.4  +1.4 

28.6 

24.63     .30 

71.9    3.4 

57.48     .19 

75.7     9.0 

47.02    .31 

56.2    3.4 

51.29     .91 

60.1     1.9 

Aug.  7.6 

24.95     .95 

75.4     3.6 

57.65     .15 

77.7     1.9 

47.29     .93 

59.7    3.5 

51.48    .17 

59.1     0.9 

17.5 

25.13  +.19 

79.1     3.7 

57.78     .11 

79.5     1.7 

47.48     .14 

63.3    3.6 

51.64     .13 

58.3     0.7 

27.5 

25.18 -.09 

82.8    3.7 

57.87     .07 

81.1     1.5 

47.58  +.06 

66.9    3.6 

51.74     .09 

57.8    0.4 

Sept.  6.5 

25.10 -.16 

86.5  +3.7 

57.92  +.03 

82.4  +1.3 

47.59  -.03 

70.5  +3.6 

51.81  +.05 

57.5  +0.9 

16.5 

24.87     .99 

90.2    3.5 

57.93  -.01 

83.6    1.0 

47,52     .11 

74.0     3.4 

51.84  +.01 

57.4    0.0 

26.4 

24.52     .41 

93.6    3.3 

57.90     .04 

84.5    0.8 

47.37     .18 

77.4     3.9 

61.82 -.03 

57.5  -0.9 

Oct.    6.4 

24.06     .59 

96.8    3.0 

57.84     .07 

85.2    0.5 

47.15     .95 

80.5    9.9 

51.78     .06 

57.8    0.4 

16.4 

23.48     .69 

99.7    9.7 

57.76     .10 

85.6     0.3 

46.87     .31 

83.3     9.6 

51.70     .00 

58.3    0.5 

26.3 

22.82  -.70 

102.1  +9.9 

57.65  -.19 

85.8  +0.1 

46.53  -.37 

85.7  +9.9 

51.60 -.11 

58.8  -0.6 

Nov.   5.3 

22.08     .77 

104.1     1.7 

57.53     .19 

85.8  -0.1 

46.14     .41 

87.6     1.7 

51.49     .19 

59.5    0.7 

15.3 

21.28    .89 

105.6     1.9 

57.40     .13 

85.5    0.4 

45.72     .44 

89.0     IJ^ 

51.38     .19 

60.2    0.7 

25.3 

20.44     .85 

106.6  +0.6 

57.27     .13 

85.0    0.6 

45.27     .45 

90.0  +0.6 

51.26    .19 

60.9    0.7 

Deo.   5.2 

19.58    .05 

106.9    0.0 

57.15     .19 

64.4     0.7 

44.81     .46 

90.3    0.0 

51.14     .11 

61.6    0.7 

15.2 

18.74  -.83 

106.6  -0.6 

67.03  -.11 

83.6  -0.9 

44.35  -.45 

90.0  -0.6 

51.03 -.10 

62.2  -0.6 

25.2 

17.93     .78 

105.7    1.9 

66.93     .09 

82.6     1.0 

43.91     .43 

89.2    1.1 

50.93    .09 

62.8    0.6 

35.2 

17.18  -.71 

104.2  -1.8 

56.85  -.07 

81.5-1.1 

43.49  -.40 

87.8  -1.7 

60.85 -U» 

63.4  H>.5 
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APPARENT  PLACES  FOB  THE  UPPEK  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Piecifl  Auetralie. 

aPe 
(Mar 

Ki 

0  Cephei. 

$  Pieoiam. 

RigLt 
Aacenaion. 

Declinatiou 
South, 

Bight 

Deolination 
North. 

.^iL. 

DeclinatioD 
2forth, 

Right 
Aaoenaiou. 

DeolinaUoD 
North. 

li     m 

22  51 

-30  12 

22  59 

+  14  36 

h      m 

23  14 

+  67  29 

h      m 

23  22 

+    5  45 

Jail.    0.2 

a 
29.08  -.10 

52.5  +0.9 

12.46  -.10 

27.4  -1.1 

2.79  -.47 

87.2  -1.0 

18.87  -.10 

64J  -0.9 

10.2 

28.98    .06 

52.2    0.5 

12.36    .09 

26.2    1.9 

2.33     .44 

85.8    1.6 

18.77     .09 

63.2    0.9 

20.1 

28.92    .0& 

51.6     0.8 

12.28    .07 

24.9    1.3 

1.92     .38 

84.0    9.1 

18.69     .08 

62.3     0.0 

30.1 

28.87  -.03 

50.7     1.0 

12.23    .04 

23.6    1.3 

1.56     .39 

81.6    9Ji 

18.62     .06 

61.4     0.8; 

Feb.   9.1 

28.86    .00 

49.5     1.3 

12.20  -.09 

22.3    1.3 

1.29     .94 

78.9    9.8 

18.58  -.08 

60.6    0.3' 

1 

10.0 

28.88  +.04 

48.1  +1.5 

12.19  +.01 

21.0-1.9 

1.09 -.14 

76.0  -3.0 

18.56     .00 

1 
59.9  -0.6 1 

Har.  1.0 

28.94     .07 

46.5    1.7 

12.22    .05 

19.9    1.0 

1.00 -.04 

72.9    3.1 

18.57  +.03 

59.4    0.5 

11.0 

29.03    .11 

44.7     1.9 

12.29    .06 

19.0    0.8 

1.01  +.06 

69.9     3.0 

18.61     .06 

59.0-0.3! 

20.9 

29.15    .15 

42.8    9.0 

12.39    .19 

18.4    0.5 

1.12     .17 

66.9    9.9 

18.69     .10 

58.9    0.0 

30.9 

29.32    .19 

40.7    9.1 

12.53    .16 

18.0  -0.9 

1.34      .97 

64.2    9.6 

18.81     .14 

59.1  +0.3 

Apr.  9.9 

29.52  +.99 

38.5 +9Ji 

12.70  +.19 

18.0  +OJi 

1.66  +.36 

61.9-9.1 

18.96  +.17 

59.5  +0.6 

19.9 

29.77     .96 

36.3    9.9 

12.92     .93 

18.4    0.5 

2.06     .44 

60.0     1.7 

19.15    .91 

60.2     0.9 

29.8 

30.04     .90 

34.0    9.9 

13.16     .96 

19.1     0.9 

2.55     .51 

58.6     1.9 

19.38    .94 

61.3     1.9 

May   9.8 

30.34     .39 

31.8    9.9 

13.43     .96 

20.1     1.9 

3.09    .57 

57.7  -0.6 

19.63    .97 

62.6     1.4 

19.8 

30.67    .34 

29.7    9.0 

13.73     .30 

21.4    1.5 

3.69     .60 

57.4    0.0 

19.91     .99 

64.1     1.6 

29.8 

31.01  +.35 

27.7  +1.9 

14.03  +.31 

23.1  +1.8 

4.30  +.69 

57.7  +0.6 

20.21  +.30 

65.8  +1.8 

June  8.7 

31.37     .35 

26.0    1.7 

14.35    .39 

24.9    9.0 

4.93     .69 

58.5     1.1 

20.52     .31 

67.8    9.0 

18.7 

31.72     .35 

24.4     1.4 

14.67     .31 

27.0    9.1 

6.55     .61 

59.9    1.6 

20.83    .31 

69.8    9.0 

28.7 

32.06     .33 

23.2    1.1 

14.97     .30 

29.2    9.9 

6.14     .68 

61.8    9.9 

21.14     .30 

71.8    9.1 

J11I7   8.7 

32.39     .31 

22.3    0.8 

15.26     .98 

31.5    9.3 

6.69    .69 

64.2    9.6 

21.43    .99 

73.9    9.1 

18.6 

32.69  +.98 

21.7  +0.4 

15.52  +.95 

33.7 +«.3 

7.19 +.46 

66.9  +9.0 

21.71  -^M 

76.0  +9.0 

28.6 

32.95    .94 

21.4  +0.1 

15.75     .91 

36.0    9.9 

7.61     .39 

70.0    3.9 

21.95     .93 

77.8     1.8 

Aug.  7.6 

33.17    .90 

21.5-0.3 

15.94     .17 

38.1     9.1 

7.96     .31 

73.3     3.4 

22.17     .90 

79.6     1.7 

17.6 

33.35    .16 

21.9    0.6 

16.10     .13 

40.2     1.9 

8.23     .99 

76.9     3.6 

22.34     .16 

81.2     1.5 

27.5 

33.48    .11 

22.7    0.9 

16.21     .00 

42.0    1.7 

8.41     .14 

80.5     3.6 

22.48    .19 

82.6     1.3 

Sept.  6.5 

33.57  +.06 

23.7  -1.1 

16.28  +.05 

43.7  +1.5 

8.50  +.04 

84.2  +3.7 

22.58  +.08 

83.8  +1.1 

16.5 

33.60  +.01 

24.9     1.3 

16.31  +.01 

45.1     1.3 

8.50  -.04 

87.8     3.6 

22.63  +.04 

84.8    0.8 

26.4 

33.59  -.03 

26.2    1.4 

16.30  -.09 

46.3     1.1 

8.42     .19 

91.3     3.4 

22.65    .00 

85.4    0.6 

Oot.    6.4 

33.54     .07 

27.6    1.4 

16.26    .05 

47.2     0.8 

8.25     .90 

94.6    3.9 

22.64  -.03 

85.9    0.4 

16.4 

33.45    .10 

29.1     1.4 

16.20    .08 

48.0     0.6 

8.01     .97 

97.7    9.9 

22.59     .06 

86.2  +0.9 

26.4 

33.-34  -.19 

30.5  -1.3 

16.10  -.10 

48.4  +0.3 

7.71  -.34 

100.4  +9.5 

22.52  -.08 

86.3    0.0 

Not.  5.3 

33.20    .14 

31.8    1.9 

16.00    .11 

48.6  +0.1 

7.34     .30 

102.7     9.1 

'22.44     .09 

86.1  -Oil 

15.3 

33.06    .15 

32.9    1.0 

15.88    .19 

48.6  -Oil 

6.92     .44 

104.6     1.6 

22.34     .11 

85.8    0.4 

25.3 

32.91     .16 

33.8    0.8 

15.76    .13 

48.2    0.4 

6.46     .47 

105.9    i.l 

22.22     .11 

85.4     0.5 

Dec   5.3 

32.77    .14 

34.4    0.5 

15.63    .19 

47.7     0.6 

6.98    .49 

106.7  +0.5 

22.11     .11 

84.8     0.6 

15.2 

32.03  -.13 

34.8  -0.9 

15.50  -.19 

47.0  -0.8 

5.49  -.49 

106.9  -0.1 

22.00  -.11 

84.1  -0.7 

25.2 

32.51     .11 

34.9    0.0 

15.39    .11 

46.1     1.0 

5.00     .49 

106.4    0.7 

21.89    .10 

83.4     0.8 

35.2 

32.41  -.09 

34.8  +0.3 

15.29  -.10 

4.5.0  -I. I 

4.52  -.47 

105.4  -ii) 

21.79  -.10 

82.5  "0.9 
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APPARENT  PLACES  FOE  THE  UPPEB  TRANSIT  AT  WASHINGTON. 

i 

( Piscium. 

Y  Cephei. 

Groombridge  4163. 

a  Piflciam. 

Mean 
Solar 
Bate. 

Eight 
Aaoension. 

DeolixiatioD 
2lortk. 

Bight 
Aacensiou. 

Declination 
Korth. 

Bight 
Asoensiou. 

Declination 
JTortA. 

Bight 
Aacenaiou. 

Declination 

h     m 

23  34 

O            1 

+  5     1 

h     m 

23  34 

O           1 

+77     0 

h     m 

23  49 

+73  47 

h     m 

23  53 

O           / 

+  6  14 

Jan.    0.2 

8 

13.16 

-.11 

23.4  -0.8 

8 

46.23 

-.90 

58,9  -0.6 

25.30  -.70 

46.0  -0.5 

35.50  -.11 

50J  -0.8 

10.2 

13.06 

.00 

22.6    0.9 

45.35 

.85 

58.0     1.9 

24.60     .68 

45.2    1.1 

35.39    .10 

49.2    0.8 

20.2 

12.97 

.06 

21.7    0.8 

44.53 

.77 

56.4     1.8 

23.94     .63 

43.8    1.6 

35.29    .09 

48.4     0.8 

30.1 

12.90 

.06 

20.9    0.8 

43.81 

.66 

54.4     9.3 

23.35    .55 

41.9    9,1 

35.20     .06 

47.6     0.8 

F«b.   9.1 

12.85 

.04 

20.1     0.7 

43.20 

.53 

51.9     9.7 

22.84     .45 

39.6    9.5 

35.13     .06 

46.8    0.7 

19.1 

12.82 

-.01 

19.5  -0.6 

42.74  . 

-.38 

49.1  -9.9 

22.45  -.33 

36.8  -9.8 

35.09  -.03 

46.2  -0.6 

Kar.    1.1 

12.82  +.09 

19.0     0.4 

42.44 

.91 

46.0     3.1 

22.18     .90 

33.9     3.0 

35.07     .00 

45.7    0.5 

11.0 

12.85 

.05 

18.7  -0.9 

42..33 

-.02 

42.9     3.1 

22.05  -.06 

30.8     3,1 

35.08  +.03 

45.3  -0.9 

21.0 

12.92 

.00 

18.6  -hO.i 

42.39  +.16 

'39.8     3.0 

22.07  +.09 

27.8     3.0 

35.12    .07 

45.2    0.0 

30.U 

13.02 

.13 

18.8    0.3 

42,64 

.24 

36.8     9.8 

22.23     .94 

24.8    9.8 

35.21     .11 

45.3  +«.3 

Apr.  9.9 

13.16 

+.16 

19.3  +0.6 

43.06  +.50 

34.1  -9.5 

22.54  +.37 

22.1  HJ,5 

35.34  +.14 

45.7  +0.5 

19.9 

13.35 

jao 

20.0    0.9 

43.64 

.65 

31.8     9.1 

22.98    .50 

19.8    9.1 

35.50     .18 

46.4     0.8 

29.9 

13.56 

.93 

21.1     IJJ 

44.36 

.78 

30.0     1.6 

23.54     .61 

17.9    1.7 

35.70     .99 

47.4     1.1 

^7   9.9 

13.81 

.96 

22.4     1.4 

45.19 

.88 

28.6    1.1 

24.20     .70 

16.4    1.9 

35.94     .95 

48.6     1.3 

19.8 

14.09 

.90 

23.9    1.6 

46.11 

.95 

27.8  -0.6 

24.94     .77 

15.6  -0.6 

36.20    .96 

50.1     1.6 

29.8 

14.38  +J0 

25.6  +1.8 

47.08  +.90 

27.6  +0.1 

25.73  +.81 

15.2    0.0 

36.49  +.90 

i 
51.8+1.8. 

June  8.8 

14.69 

.31 

27.6    9.0 

48.08 

1.00 

28.0     0.6 

26.55     .83 

15.5  -H).5 

36.80    .31 

53.6     1.0 

18.7 

15.01 

.31 

29.5    9.0 

49.08 

.98 

28.9     1.9 

27.38    .89 

16.3    1.1 

37.11     .31 

55.6     9.0 

28.7 

15.32 

.30 

31.6    9.1 

50.04 

.94 

30.4     1.7 

28.20    .80 

17.7    1.6 

37.42    .31 

67.7    9.1 

July   8.7 

15.62 

.99 

33.6    9.0 

50.95 

.87 

32.4    9.9 

28.98    .75 

19.6     9.1 

37.73     .30 

59.6    9.1 

18.7 

15.90- 

f.97 

35.6  +1.9 

51.77  +.78 

34.8  +9.6 

29.69  +.68 

21.9-HJ.5 

38.02  +.98 

61.8  -».0 

28.6 

16.15 

.94 

37.5     1.8 

52.50 

.67 

37.7     3.0 

30.34     .60 

24.7     9.0 

38.28    .95 

63.7     1.9 

Aug.  7.6 

16.38 

.91 

39.3    1.7 

53.11 

.55 

40.8     3.3 

30.89    .50 

27.7     3.9 

38.52    .99 

65.5     1.7 

17.6 

16.56 

.17 

40.8     1.5 

53.60 

.49 

44.3     3.6 

31.35    .40 

31.1     3.4 

38.72    .19 

67.2    1.6 

27.6 

16.71 

.13 

42.2     1.9 

53.94 

.98 

47.9     3.7 

31.69     .90 

34.6    3.6 

3a89    .15 

68.6     1.3 

Sept.  6.5 

16.82  +.09 

43.3  +1.0 

54.15  +.13 

51.6  +3.8 

31.93  +.18 

38.3  +3.7 

39.02  +.11 

69.8  +1.1 

16.5 

16.89 

.05 

44.2     0.8 

54.21  - 

-.01 

55.4     3.8 

32.05  +.06 

42.0    3.7 

39.10     .07 

7C.8    0.0 

26.5 

16.92 +.08 1 

44.9     0.6 

54.12 

.15 

59.2     3.7 

32.05  -.05 

45.8    3.7 

39.16  +.03 

71.6    0.6 

Oct.    6.4 

16.92- 

-.09 

45.3    0.3 

53.90 

.90 

62.8    3.6 

31.94     .17 

49.4     3.5 

39.17     .00 

72.1     0.4 

16.4 

16.89 

.04 

45.5  +0.1 

53.54 

.49 

%,2     8.3 

31.72    .97 

52.8    3.3 

39.16 -.03 

72.4  40.9 

26.4 

16.83- 

-.07 

45.6  -0.1 

53.05- 

-.54 

69.4  +3.0 

31.39  -.37 

56.0  +3.0 

39.12 -.05 

72.5    0.0 

Nov.   5.4 

16.75 

.09 

45.4     0.9 

52.45 

.66 

72.2    9.6 

30.97     .47 

58.8    9.6 

39.06     .07 

72.4  -OJI 

15.3 

16.66 

.10 

45.1     0.4 

51.74 

.75 

74,5    9.1 

30.46     .55 

61.2     9  9 

38.97     .09 

72.2     0.3 

25.3 

16.56 

.11 

44.6     0.5 

50.95 

.89 

76.4     1.6 

29.87     .61 

63.2     1.7 

38.88     .10 

71.8     0.5 

Dec.    5.3 

16.45 

.11 

44.0     0.6 

50.10 

.88 

77.7     1.0 

29.23    .66 

64.6     1.1 

38.78    .11 

71.3     0.6 

15.3 

16.34- 

-.11 

43.4  H>.7 

49.19  • 

-.91 

78.4  +«.4 

28.55  -.70 

65.4  +0.6 

38.67  -.11 

70.7  -0.7 

25.2 

16.23 

.11 

42.6    0.8 

48.28 

.91 

78.5 -<».9 

27.84     .71 

65.6  -0.1 

38.56    .11 

70.0     0.7 

35.3 

16.12 -.10 1 

41.8  -0.9 

47.33- 

-.88 

78.0  -0.8 

27.13  -.69 

65.2  -0.7 

38.45  -.10 

69.2  -0.8 

ADDITIONAL  FIXED  STAES,  1889. 


365 


APPHOXIMATB  NOETH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

HMD 

S61»r 
Date. 

/?Ca88iop. 

22Andiom. 

ffAndrom. 

tCeti. 

6Ur8.Mm., 
S.  P. 

44  Pifloiiim. 

ir  Androm. 

0  Caesiop. 

31*28 

h     m 

0     3 

o         / 

44  33 

h     m 

0    4 

58  50' 

h     m 

_  0  12 

30.82 -.17 

99  26 

h     m 

0  13 

358^  19 

h     m 

0  13 

88  41 

h    m 

0  19 

56°  64' 

h     m 

0  30 

42  19 

h    m 

0  38 

(Dec.30.2) 

14.50-  .34 

32.21  -  .93 

■                         1       8 

45.02  -  .10 ,  75.68  +7.78 

41. 68 -.19 

56.30 -.90 

31.71 -JM 

Jan.    9.2 

14.17      .39 

31.99     .91 

30.65     .16 

44.92      .10 

83.44    7.64 

41.56      .11 

56.11      .17 

31.47      .94 

19.8 

13.87      .30 

31.79      .19 

30.49      .16 

44.82      .10 

90.96     7.96 

41.47      .00 

55.95      .15 

31.23      .93 

29.1 

13.58 -.96 

31.61  -.17 

30.33  -  .16 

44.73  -  .09 

97.95  46.57 

41.38 -.08 

65.80 -.14 

31.01 -.91 

Aug*26.6 

1 8.75 +.33 

35.89  +  .17 

34.24  +  .17 

48.:28  +  .16 

41.03-8.00 

44.84  +  .16 

59.49  +  .91 

35. 10 +.94 

Sept.  5.5 

18.95      .16 

36.04      .13 

34.40      .14 

48.43      .13 

38.53    9.00 

44.99      .13 

59.68      .16 

35.32      .90 

15.5 

19.08      .10 

36.14      .06 

34.52     .09 

48.55      .00 

37.02  -0.80 

45.12      .10 

59.82      .11 

35.49      .15 

25.5 

19.14  +  .03 

36.21  +  .04 

34.59      .05 

48.62      .05 

36.56  +0.09 

45.19      .06 

59.91      .07 

35.62      .10 

Oot.    5.5 

19.15  -  .09 

36.23      .00 

34.62  +  .09 

48.66  +  .09 

37.20    1.19 

45.23      .08 

59.97      .04 

35.68      .06 

15.4 

19.10  -  .08 

36.21  -  .04 

34.62 -.01 

48.66  -  .01 

38.94  •M.99 

46.25  +  .01 

60.00  +  .01 

35.71  +  .01 

25.4 

18.98      .14 

36.15      .06 

34.59      .05 

48.64      .03 

41.79    8.37 

46.24  -  .09 

59.98 -.09 

35.70  -  .04 

Nov.   4.4 

18.82     .18 

36.05      .19 

34.53      .06 

48.60      .05 

45.69    4.41 

46.20      .05 

59.94      .05 

35.64      .06 

14.4 

18.62     .99 

35.91      .15 

34.42     .11 

48.53      .08 

60.61     6.38 

46.14      .07 

59.87      .09 

35.54      .11 

24.3 

18.37     .95 

35.76     .17 

34.30      .18 

48.44      .09 

66.46    6.93 

45.06     .00 

69.77      .11 

35.41      .14 

Dm.    4.3 

18.11 -.99 

35.58  -  .18 

34.16 -.15 

48.34  -  .10   63.06  +6.91 

44.95 -.10 

59.65 -.19 

35.24 -.17 

14.3 

17.79     .33 

35.39      JSn 

34.01      .16 

48.24      .11 '70.27    7.49 

44.85     .10 

59.52     .14 

35.06      .19 

24.2 

17.47      .31 

36.18      .91 

33.84      .17 

48.12      .19 

77.91    7.71 

44.75      .11 

59.37      .15 

34.85      .91 

34.2 

17.16- .30 

34.96 -.99 

33.68 -.16 

48.01  -  .11 

85.69+7.89 

44.64  -  .11 

59.21  -  .16 

34.64- J9 

Mean 
Solsr 
Date. 

dPisoinm. 

y  Cassiop. 

AcAndrom. 

43Cephei. 

«  Taoansd. 

/Pifloiiiiii. 

xOotantis, 
S.P. 

V  Androm. 

O          / 

83     1 

h     m 

0  42 

29°  53 

h      m 

0  49 

52*   6 

h     m 

0  50 

i  20      159  28 

h     m              h     m 

0  53          1  11 

86  56 

h     m 

1  12 

184  47 

h     m 

1  22 

49    9 

h     m 

1  30 

(Deo.  30.2) 

64.47 -.10 

60.18 -.34 

8 

34.81  -  .18 

8                        1       • 

43.49-9.86   69.67 -.56 

3.63 -.19 

63.72+9.80 

16.55 -.17 

Jan.   9.2 

54.36     .19 

59.84      .34 

34.63     .18 

40.63    9.86' 59.13      .53 

8.61      .IS 

66.63    9.61 

16.37      .19 

19.2 

54.23      .19 

59.49     .85 

34.45      .18 

37.78    9.83   58.60      .51 

8.39     .IS 

69.34    9.75 

16.17      .91 

29.1 

54.12 -.10 

59.15 -.34 

34.27  -  .18 

34.98-9.78 

58.l0-.« 

3.26 -.18 

72.02  44.55 

15.95 -.93 

i  Sept.  5.6 

57.6!  +  .16 

64.24  +  .96 

38.14  4- .19 

68.54  +1.4G 

63.92 +.41 

6.48 +.91 

58.69  -1.69 

19.56  +  .96 

15.6 

57.75     Aa 

64.47      M 

36.31      .15 

69.80    1.06 

64.28     .31 

6.66     .15 

57.29    1.18 

19.80      .91 

25.5 

57.85      .08 

64.65       ;14 

38.44      .10 

60.65      .64 

64.64     M 

6.79     .11 

56.34      .73 

19.98      .16 

Oct.    5.5 

57.92      .05 

64.74      .07 

38.52     .06 

61 .07 +.91 

64.69 +.10 

6.89     .08 

55.84  -  .96 

20.12      .19 

15.5 

57.96  +  .02 

64.79 +.01 

38.56  +  ,03 

61. 07 -.99 

64.74      .00 

6.95     .05 

55.83  +  .95 

20.22      .08 

25.5 

57.97 -.01 

64 .77 -.05 

38.58     .00 

60.63  -  .66 

64.68 -.11 

6.99 +.09 

56.33  +  .74 

20.28  +  .05 

Nov.   4.4 

57.95      .03 

64.68      .11 

38.55  -  .04 

59.76    1.10 

64.51      jtt 

7.00  -  .01 

57.31     1.94 

20.31  +  .01 

14.4 

57.92     .05 

64.55      .16 

38.50      .07 

58.44    IM 

64.24      .81 

6.98     .03 

58.78    1.60 

20.30  -  .03 

24.4 

57.86      .08 

64.36      .91 

38.41      .10 

56.75    1.88 

63.90     .80 

6.94      .05 

60.68    9.07 

20.25     .07 

Deo.    4.3 

57.76     .09 

64.13      .95 

38.29     .13 

54.68    9.93 

63.47      .45 

6.88     .07 

62.94    9.40 

20.16      .10 

14.3 

67.67  -  .10 

63.86  -  .99 

38.15 -.16 

62.30  -9.61 

63.00 -.49 

6.81  -  .09 

65.47+9.89 

20.06 -.13 

24.3 

57.56      .11 

63.54      .39 

37.99     .16 

49.67    9.71 

62.49     .59 

6.70     .10 

68.18    9.77 

19.90     .15 

34.3 

57.45 -.11 

63.21  -  .83 

37.83-  .16 

46.88  Hi.84 

61.97-^ 

6.60  -  .10 

71.00+9.84 

19.74  -  .17 
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1 

APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Hean 
Soltt 
D»te. 

n-Piscimn. 

vPiacinm. 

CCeti. 

y  Androm.  /STiianguli. 

1 

4Ur8.Mm.,;7TriaiigiiU. 
S.P.      1 

67C6tL 

78  26 

h    m 
1   31 

O           / 

85    4 
h    m 
1  35 

100  53 

h     m 

1  45 

48  12 

h     m 
1    57 

55  32 

h    m 
2    2 

348    4 

h     m 

2    9 

56  40 

h    m 
2  10 

9^56 

h     m 

2  11 

(Dec.30.3) 

Jan.    9.3 

19.3 

39.3 

Feb.   8.3 

18.3 

13.31  -  .19 
13.09      .13 
11.96      .13 
n.63      .13 
11.70      .13 

11. 57 -.13 

38.68 -.19 
38.56      .19 
33.44      .13 
38.30     .13 
38.18      .19 

38.07  -  .11 

58.33 -.19 
58.30     .19 
58.08      .13 
57.93      .14 
57.79      .13 

57.66  -  .19 

4.88 -.18 
4.70      .19 
4.51       .90 
4.30      .91 
4.08      .90 

3.90  -  .17 

• 

56.03  -  .19 
55.89     .16 
55.72      .17 
55.55     .18 
55.36     .18 

55.18 -.17 

8 

13.80+1.03 
14.87    1.10 
16.00    1.15 
17.17    1.16 
18.30    l.ii 

19.39  +1.07 

43.64  -  .11 
43.51      .15 
43.34      .17 
43.17      .18 
41.99      .18 

41.80 -.19 

36.36  -  .06 
36.36      .11 
36.13      .13' 
35.99      .14 
35.84      .16  j 

35.70  -  .14 

Sept.35.6 

Oot.    5.5 

16.5 

35.5 

Nov.  4.5 

14.4 

34.4 

Dec.   4.4 

14.3 
34.3 
34.3 

15.38+ .16 
15.39     .10 
15.48      .07 

15.54  4.  .04 
15.674- .09 
15.58 -.01 
'15.56     .04 
15.50     .00 

15.43 -.06 
15.34     .00 
15.34  -  .10 

41.70  4- .14 
41.83     .10 
41.91      .07 

41.97  4- .06 
43.01  4-  .00 
43.01  -  .01 
41.99     .04 
41.94      .06 

41.88 -.08 
41.79      .10 
41. 68 -.18 

61. 19 +.16 
61.33      .19 
61.43      .00 

61.50  4- .06 
61. 54 +.09 
61. 55 -.01 
61.53     .03 
61.49     .05 

61.43 -.06 
61.33     .10 
61.33 -.11 

8. 16 +.90 
8.34      .16 
8.48      .19 

8.58 +.08 
8.64      .04 
8.67  +  .01 
8.66 -.03 
8.61      .07 

8.51  -  .11 
8.39     .14 
8.33 -.18 

59.14  +  .90 
59.32     .16 
59.46     .19 

59.56  +  .08 
59.63     .05 
59.67  +  .09 
59.66  -  .09 
59.63     .06 

69.56 -.08 
'59.46     .11 
69.33 -.14 

11.75-  .65 
11.38     .30 
10.97     ja 

10.82  -  .07 
10.83 +.11 
11.04      .31 
11.45      .60 
13.03      .66 

13.77 +.89 
13.66     .06 
14.69+1.00 

45.67  +  .91 
45.86     .17 
46.01      .13 

46. 13 +  .10 
46.30      .06 
46.35  +  .00 
46.35  -  .01 
46.33      .04 

46.17 -.08 
46.07     .11 
45.95 -.13 

39.04  +  .18 
39.30      .14 
39.33      .10 

39.41  +  .08 
39.48      .06 
39.51  +  .00 
89.53 -.01 
39.50      .04 

39.45 -.07 
89.37      .00 
89.3?  -  .11 

Mean 
Bolar 
Date. 

dHydrL 

dCetL 

A*Hydri. 

^Penei. 

ffAzietia. 

47Cephei. 

eArietis. 

/SPOMCl. 

(Algol.) 

159  id 

h     m 

2  19 

90    9' 

h    m 
2  33 

169  36 

h     m 

2  33 

O           / 

41  15 

h     m 

2  36 

75  23 

b    m 

2  45 

O          t 

11    1 

h     m 

2  51 

69*    6 

h     m 

2  52 

O          1 

49  28 

h     m 

3    0 

(Dec.30.3) 

Jao.    9.3 

19.3 

39.3 

Feb.   8.3 

18.3 

47.34  -  M 
46.81      M 

46.35  .00 
45.68     .67 
45.13     .60 

44.57  -  .64 

47.31  -  .10 
47.30     .11 
47.09      .18 
46.94      .16 
46.80      .14 

46.65  -  .14 

64.97  -1.16 
63.83    1.10 
63.61    1.91 
61.39    1.99 
60.18    1.90 

59.00-1.17 

37.30  -  .16 
37.03      .90 
36.80     .99 
36.57     JM 
36.33     .95 

36.07  -  .95 

31. 63 -.06 
31.54      .19 
31.40     .14 
31.36     .16 
31.11      .10 

30.96  -  .15 

33.63 -.75 
33.81      .87 
31.88      .09 
30.84    1.05 
19.78    1.07 

18.70  -1.08 

61. 73 -.00 
51.63     .11 
51.50     .13 
51.36     .16 
51.20     .16 

51 .04 -.15 

66.81  -  .11 
56.68      .16 
56.51      .18 
56.31      .90 
56.10      .91 

55.89  -  .91 

{Sept.35.6 
,  Oct.    5.6 
1          15.5 

85.5 
.Nov.  4.5 
i           14.5 

34.4 
Deo.    4.4 

14.4 
34.4 
34.3 

49.90  4-  .35 
50.21       .97 
50.44      .18 

50.56  4-  .07 

50.57  -  .05 
50.46      .10 
50.25      .90 
49.95      .36 

49.56 -.41 
49.13      .47 
43.62  -  .54 

49.83  4-  .90 
50.00      .16 
50.15      .13 

50.36  4-  .10 
50.35      .08 
50.43     .05 
50.45  4.  .09 
50.45  -  .01 

50.43  -  .04 

50.37  .07 
50.28 -.10 

67.00 +.74 
67.64      .64 
63.07      .39 

68.38  +  .10 
68.36  -  .19 
68.03     .34 
67.57      .66 
66.93      .73 

66.10 -.00 
65.12    1.03 
64.05  -1.19 

40.38 +.98 
40.64      .94 
40.86      .90 

41. 03 +.15 
41.17      .11 
41.24      .06 
41. 3d +.09 
41.27 -.03 

41.21  -  .09 
41.08      .13 
40.94  -  .15 

34.18 +.99 

34.38      .18 
34.54      .15 

34.68  4-  .19 

34.78  .00 

34.86  .07 

24.91  +  .03 

24.92  .00 

24.91  -  .09 

24.87  .06 

24.79  -  ,10 

• 

89.37  +  .90 
30.30      .76 
30.89      .62 

31. 43 +.46 
31.79      .98 
31-.98+.09 
33.01  -  .08 
31.83      .96 

3 1.45 -.48 
30.88      .65 
30.16 -.78 

54.28  +  .91 
54.48      .19 
54.66     .17 

54.83  +  .14 
54.95     .10 
55.03      .06 
55.08      .04 
55.11  +  .01 

55.10 -.09 
55.06      .05 
54.99  -  .08 

59.57  +  .98 
59.83      .94 
60.05      .91 

60.35  +  .18 
60.40      .14 
60.50      .00 

60.58  .06 
60.61  +  .01 

60.59  -  .03 
60.54      .08 
60.43  -  .13 

ADDITIONAL  FIXED  STARS,  1889. 
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APPBOXIHATE  NORTH  POLAB  DISTANCES  AND  APPAIUSNT  BIGHT  ASCENSIONS, 
FOB  THE  UPPEB  TBANSIT  AT  WASHINGTON. 

Mean 
Solar 
Bate. 

pOctantiB. 
S.P 

iHydrL 

/Tauri. 

/Camelop. 

/Hydri. 

ePeisei. 

A^Tanri. 

0  Persei. 

185  54 

h     m 

3  17 

167  48 

h     m 

3  18 

77  27 
h     m 
3  24 

19     1 

h     m 
3  38 

164"  35 

h     m 

3  48 

o        / 

60  19 

h     m 

3  50 

68  13 

h     m 

3  58 

42*35 

h     m 

4     0 

(Dec.30.4) 

Jan.    9.3 

19.3 

29.3 

Feb.    8.3 

18.2 
28.2 

36.94  49.15 
39.15    9.S6 
41.50    S39 
43.93    8.45 
46.37    9.44 

48.81  -14.39 
51.15 -HBJM 

• 

48.15 -.83 
47.25      .96 
46.25    1.03 
45.20    1.06 
44.13    1.07 

43.06-1.06 
42.00-1.04 

44.60  -  .05 
44.53      .08 
44.41       .19 
44.28      .14 
44.13      .18 

43.97  -  .16 
43.81  -  .15 

40.35  -  .31 
40.00      .89 
39.57      .47 
39.05      .54 
38.48      .58 

37.89  -  .60 
37.28 -.60 

6L46-.60 
60.82      .68 
60.09      .77 
59.28      .84 
58.42      .88 

57.53 -.89 
56.65 -.87 

24.47  -  .07 
24.38      .11 
24.25      .15 
24.08      .18 
23.89      .90 

23.67  -  .99 
23.44  -  .94 

8.08  -  .04 
8.03      .08 
7.92     .11 
7.80      .14 
7.64      .16 

'7.47 -.17 
7.29  -  .18 

36.58  -  .06 
36.49      .19 
36.34      .17 
36.16     .91 
35.92      .84 

35.67  -  .96 
35.40  -  .98 

Oct.    5.6 
15.6 

'25.5 

Nov.   4.5 

14.5 

24.5 

Deo.    4.4 

14.4 
24.4 
34.4 

43.47  -1.11 
42.52      .77 

41.93 -.38 
41.76+  .06 
42.05      .48 
42.72      .89 
43.82    1.99 

45.30  +1.64 
47.09    1.93 
49.15  49.18 

48.41  4  .66 

48.97  .47 

49.35  4-  .99 
49.54  4-  .09 
49.53  -  .10 
49.35      .98 

48.98  .46 

48.43  -  .63 
47.73      .77 
46.89  -  .90 

47.04  4»  JO 
47.25      .19 

47.42  4-  .16 

47.57      .13 
47.69      .10 
47.77      .07 
47.82      .04 

47.84  4-  .01 
47.83 -.03 
47.78 -.07 

44.42  4- .63 
44.99      .53 

45.48  4-  .44 
45.88      .35 
46.18      .95 
46.38      .14 
46.45  4-  .08 

46.42  -  .10 
46.26      .98 
45.98 -.34 

60.79  4-  .60 
61.33      .48 

61.75  4-  .36 
62.04      .91 
62. 17  4- .06 
62.16-  .08 
62.00      .93 

61. 69 -.99 
61.22     .69 
60.66 -.(B 

27.13  4-  .30 
27.41      .96 

27.65  4-  .93 
27.87      .90 
28.05      .16 
28.19      .19 
28.28      .97 

28.32  4-  .09 
28.32 -.09 
28.28 -.07 

10.41  4-  .97 
10.66      .98 

10.87  4-  .90 
11.06      .18 
11.23      .14 
11.35      .10 
11.43      .06 

11.48  4- .03 
11.50      .00 
11.48 -.04 

39.32  4-  .34 
39.64      .30 

39.92  4-  .97 
40.18      .93 
40.40      .19 
40.56      .14 
40.67      .08 

40.73  4-  .03 
40.73  -  .08 
40.69  -  .07 

Mean 
Solar 
Date. 

o^Eridani. 

jyUrs-Min., 
S.P. 

mPeneL 

6  Mense. 

rTanri. 

iTanri. 

CAaiig». 

^Eridanl. 

o         / 

97    8 

h     m 

4    6 

346     1 

h     m 

4  20 

47  id 

h     m 

4  25 

170  28 

h     m 

4  25 

67*15 

h     m 

4  35 

7f21 
h     m 
4  44 

e       / 

49    5 

h     m 

4  54 

95  14 

h     m 

5    2 

(Dec.30.4) 

Jan.    9.4 

19.4 

29.3 

Feb.    8.3 

18.3 

28.3 

Mar.  10.2 

26.98 -.03 
26.93      .07 
26.83      .11 
26.71      .14 
26.56      .16 

26.40  -  .17 
26.22      .18 
26.05  -  .17 

40.75  4-  .47 
41.31       .64 
42.02      .77 
42.84      .85 
43.73      .99 

44.68  4-  .96 
45.65      .95 
46.58  +  .90 

36.68  -  .03 
3663      .08 
36.52     .13 
36.36     .17 
36.17      .90 

35.95  -  .93 
35.71      .94 
35.47  -  .95 

■                 ■ 

37.78- .90  1  35.15      .00 
36.80    1.06   36. 13 -.05 
35.66    1.91:36.06      .10 
34.37    1.34*34.93      .13 
32.99    1.41  j  34.80      .15 

31.55 -1.45  134.63-  .18 
30.08    1.46134.44      .19 

28.63  -1.43  34.26  -  .18 

1 

63.04  4-  .09 
63.03  -  .03 
52.97      .06 
62,87      .19 
52.73      .15 

52.58  -  .17 
52.40      .18 
52.22-  .18 

43.64      .00 
43.62  -  .04 
43.46      .10 
43.32      .15 
43.16      .19 

42.96  -  .99 
42.72      JM 
42.48  -  .94 

8 

23.90  4-  .09 
2:).89  -  .03 
23.84      .08 
23.73      .11 
23.61      .13 

23.46  -  .16 
23.28      .18 
23. 10 -.18 

Oct.  15.6 

25.6 

Nov.   4.6 

14.5 

24.5 

1  Dec.   4.5 

14.5 
24.4 
34.4 

29.10  4-  .21 

29.30  4-  .19 
20.48      .16 
29.63      .13 
29.75      .09 
29.82      .05 

29.86  4-  .09 

29.87  -  .01 
29.84  -  .04 

40.41  -  .79 

39.76  -  .58 
39.24      .45 
38.86      .30 
38.64  -  .13 
38.60  +  .04 

38.73  4  .29 
39.04       .39 
39.51  4-  .55 

39.46  4-  .30 

39.75  +  .98 
40.03      .95 
40.25      .91 
40.45      .17 
40.60      .19 

40.67  4»  .06 
40.72  4-  .09 
40.71-  .03 

•      •         .      .      • 
34.00  4-  .85   37.50  4-  .98 

34.79  4-  .70   37.76  4-  .94 
35.39      .47   37.99      .91 
35.74  4- .29  38.18      .18 
35.86  -  .01    38.35      .16 
35.71      .97   38.49      .10 

35.31  -  .59   38.56  4-  .06 
:M.67      .74   38.61  +  .03 
33.82 -.95   38.62      .00 

65.27  4-  .96 

55.52  4-  .94 
55.76      .99 
55.97      .19 
56.13      .15 
56.27      .19 

56.37  4-  .08 
56.43  4-  .04 
56.45      .00 

46.07  4-  .33 

46.39  4-  .30 
46.68      .98 
46.95      .95 
47.18      .90 
47.35      .15 

47.484- .10 
47.56  4-  .05 
47.59      .00 

25.65  4-  .93 

25.88  4-  .99 
26.11       .91 
26.30      .19 
26.48      .16 
26.62      .19 

26.71  4-  .08 
26.77  +  .04 
26.79      .00 

1 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRAISSIT  AT  WASHINGTON. 

r  Ononis. 

;tAurigiB. 

Groombr. 

K  Orionia. 

V  Aarigffi. 

<5  Dorados.  ^AurigiB. 

(9Aniig». 

Mean 
Solar 

944. 

Date. 

96  58 

57°  54 

4  52 

99  43 

50  53 

155  47 

O            / 

45     4 

52*48    ' 

h     m 

h     m 

h     m 

h     m 

h     m 

b     m 

b     m 

b     m 

5  12 

5  25  1        5  26 

5  42 

5  43 

5  44 

5  51 

5  52 

s 

• 

8 

8                        ,       8 

8 

8 

8 

(Dec.30.5 

13.30+  .OS 

30.61  +  .06 

39.53  -  .25 

29.93+  .06;  48.19+  .06 

37.80  -  .13 

23.72  +  .09 

9.56  +  .10 

Jan.   9.4 

13.30  -  .02 

30.64      .00 

39.04      .73 

29.96      .00   48.24  +  .02 

37.62      .93 

23.78  +  .09 

9.62  +  .03 

19.4 

13.26      .06 

30.61  -  .05 

38.07    1.20 

29.93  -  .05   48.2'^  -  .04 

37.34      .39 

23.76  -  .04 

9.61  -  .03 

29.4 

13.17      .11 

30.54      .10 

36.64    1.64 

29.86      .10   48.15      .10 

36.98      .39 

23.69      .10 

9.55      .09 

Feb.    8.3 

13.03      .14 

30.40      Ah 

34.80    1.99 

29.74      .13    48.02      .15 

36.56      .46 

23.55      .16 

9.43      .14 

18.3 

12.89  -  .16 

'30.24  -  .18 

32.70  -9.23 

29.60  -  .16 

47.86  -  .18 

36.05  -  .59 

23.37  -  .90 

9.28 -.18 

28.3 

12.71      .17 

30.05      .19 

30.36    9.39 

29.43      .17 

47.65      .91 

35.52      .55 

23.15      .93 

9.08      JU 

Mar.  10.3 

12.53      .18 

29.85      .90 

27.92    9.46 

29.25      .18 

47.43      .99 

34.95      .67 

22.91      .94 

8.87      .91  1 

20.3 

12.35  -  .18 

29.64  -  .91 

25.46  -9.45 

29.07  -  .18 

47.21  -  411 

34.38 -.67 

22.66  -  .95 

8.66  -  .91  i 

Oct.  25.6 

1.5.20+  .94 

33.12+  .99 

48.74  +9.56 

31.61  +  .90 

50.71  +  .37 

36.66  +  .47 

26.31  +  .38 

11.99+  .34  1 

Nov.  4.6 

15.43      .23 

33.40      .97 

51.15    9.95 

31.66      .94 

51.05      .39 

37.10      .40 

26.68      .35 

12.32      .31 

14.6 

15.64      .19 

33.67      .95 

53.24     1.92 

32.09      .29 

51.35      .99 

37.47      .33 

27.02      .39 

12.62      .99 

24.5 

15.82      .16 

33.91      .92 

54.99    1.53 

32.30      .18 

51.63      .95 

37.74      .93 

27.33      .98 

12.90      .96 

Deo.    4.6 

15.97      .13 

34.11      .18 

66.30    1.06 

32.46      .15 

51.86      .91 

37.93      .14 

27.58      .94 

13.15      SBt 

1 

14.5 

16.06  +  .08 

34.27  +  .13 

57.15+  .60 

32.60  +  .10 

52.05  +  .16 

38.02 +.04 

27.60  +  .19 

13.35 +.17 

24.5 

16.13      .06 

34.37      .06 

57.50  +  .10 

32.68      .06 

52.19      .11 

38.01  -  .07 

27.96      .13 

13.49      .19 

34.4 

16.18 +.03 

:M.44  +  .03 

67.34  -  .40 

32.73  +  .08 

52.27  +  .06 

37.88  -  .90 

28.05  +  .07 

13.59 +.06 

ri  Geminor. 

V^^  AnrigiB. 

V  G<eminor. 

rDraooniB, 

e  Geminor. 

^Auriga. 

9  Geminor. 

CMensiD. 

Meu 

S.  P. 

Solat 
Date. 

67*  28 

40  39 

69  43 

342^  41 

64  46 

46^9' 

O          / 

55  54 

170  42 

h     lu 

h     in 

h      m 

h     m 

b     m 

b      m 

h     ni 

b     m 

6    8 

6  16 

6  22 

6  22 

6  87 

6  38 

6  45 

6  49 

8 

B 

8 

8 

8 

8 

8 

8 

(Deo.30.6) 

11.00+  .10 

21.61  +  .13 

22,66 +.11 

59.30  +  .05 

6.49  +  .19 

44.74  +  .14 

28.78  +  .13 

26.72  -  .16 

Jan.    9.5 

11.07 +.04 

21 .70 +.05 

22.74  +  .05 

59.40      .16 

6.58      .06 

44.85      .06 

28.89      .00 

26.44      .40  j 

19.4 

11.09-  .01 

21.71 -.09 

22.76      .00 

59.62      .30 

6.62 +.09 

44.90  +  .09 

28.96  +  .03 

25.91       .65 

29.4 

11.04      .06 

21.66      .00 

22.74  -  .04 

60.00      .44 

6.62 -.03 

44.88  -  .05 

28.95-  .03 

25.14      .80 

Feb.   8.4 

10.96      .10 

21.53      .15 

22.67      .09 

60.49      .53 

6.55      .00 

44.80      .11 

28.90      .08 

24.14    1.00 

18.4 

10.84  -  .14 

21 .37 -.90 

22.55  -  .13 

61.06  +  .63 

6.44  -  .13 

44.67  -  .16 

28.79 -.10 

22.97  -1.94 

28.3 

10.68      .17   21.14      .34 

22.40      .16 

61.73      .71 

6.30      .16 

44.48      .90 

28.63      .17 

21.67     1.37 

Mar.  10.3 

10.51      .19   20.88      .37 

22.23      .18 

62.47      .74 

6.13      .18 

44.28      .92 

28.45     .90 

20.24    1.47. 

20.3 

10.31      .19   20.00      .98 

22.04      .19 

63.22      .75 

5.94      .19 

44.04      .94 

28.24      .21 

18.74    1.59 

1          30.2 

10.13      .18   20.32      .87 

21.86      .18 

63.99      .76 

5.75      .19 

43.79      .95 

28.04      .91 

17.21     1.53 

Apr.   9.2 

9.95  -  .18   20.06  -  .95 

21 .69 -.17 

64.75  +  .75 

6.57  -  .18 

43.55  -  .94 

27.82 -.90 

15.68-1.61 

Nov.  14.6 

13.66 +  .97,  24.91  +  .39 

25.20  +  .98 

59..52  -  .66 

9.06  +  .30 

47.75  +  .37 

31. 52 +.33 

19.65+  .97 

24.6 

13.92      .94   25.27      .33 

25.47      .95 

59.01       .45 

9.35      .97 

48.10      .33 

31.84      .30 

20.51        .75 

'Dec.    4.6 

14.15      .90:25.58      .98 

25.71      .99 

58.61       .34 

9.61      .94 

48.41       .98 

32.13      .96 

21.16      .59 

14.5 

14.33 +.16   25.84+  .93 

25.91  +  .18 

58.33  -  .91 

9.84  +  .90 

48.67  +  .95 

32.37  +  .99 

21 .56 +.97 

24.5 

14.48      .12   26.05      .17 

26.08      .13 

58.19-  .07 

10.02      .16 

48.90      .90 

32.58      .18 

21.70+  .01 

34.5 

14.57+  .C8' 26.18 +.10 

26.18+  .08 

58.20  +  .09 

10.16+  .12 

49.06  +  .14 

32.74  +  .14 

21. 56 -.95 

ADDITIONAL  FIXED  STARS,  1889. 
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APPROXIMATE  NOETH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

CGeminor. 

63Aarig». 

250amelop. 

y^Volantis. 

/yCan.Min. 

SeLyncis. 

Groombr. 
1374. 

6»*  Cancri. 

69  16 

h    m 
6  57 

50  30 

h    m 
7     4 

O           1 

7  23 

h     m 
7     7 

8 

47.55  +  .70 

160°  19 

b    m 
7     9 

O            / 

81  29 

h     m 

7  21 

0      / 
42    9 

h     m 

7  46 

15  47 
h     m 

7  46 

64  IS' 

h     m 

7  54 

(Deo.30.5) 

8 

31. 87 +.14 

8 

1.63 +.18 

8 

45.44  +  .05 

8 

8.21  +  .15 

8 

38.14 +.94 

55.78  +  ,53 

8 

13.14  +  .90 

Jan.    9.5 

31.98     .09 

1.78      .19 

48.06  +  .39 

45.43  -  .07 

8.34      .11    38.36      .19 

56.21       .33 

13.32     .15 

19.5 

32.05  +  .04 

1.86 +.05 

48.19 -.03 

45.30      .91 

8.43      .06 138.51       .19 

56.44  +  .16 

13.45      .10 

29.4 

32.05  -  .01 

1.87 -.01 

48.00      .37 

45.02      ,33 

8.46  +  .01    38.59  +  .04 

56.52      .00 

13.52+  .04 

Feb.   8.4 

32.02      .06 

1.83     .07 

47.45      .70 

44.65      .49 

8.45  -  .03 '  38.58  -  .04 

j 

56.44  -  .17 

13.53 -.01 

16.4 

31.94-  .11 

1.73 -.13 

46.60  -  .99 

44.18-  .59 

8.39 -.08 '38.52 -.10 

56.18-  .39 

13.49 -.05 

28.4 

31.81      .15 

1.57      .17 

45.48    1.99 

43.62      .59 

8.29     .19 

38.38      .16 

55.80      .45 

13.42      .10 

Mar.  10.3 

31.65      .!« 

1.39      .90 

44.16    1.40 

43.00      .65 

8.16      .14 

38.20      .90 

55.28      .56 

13.29      .14 

20.3 

31.48      .18 

1.18      .99 

42.69    1.50 

42.33      .68 

8.02      .15  <  37.98      .93 

54.69      .63 

13.12      .17 

30.3 

31.29     .19 

0.95      .93 

41.17     1.56 

41.64      .70 

7.86      .16   37.74      .95 

54.02      .69 

12.95      .18 

Apr.   9.2 

31.11  -  .18 

0.73  -  .91 

39.60-1.55 

40.94  -  .68 

7.70  -  .16 

97.48  -  .96 

53.31  -  .70 

12.78 -.17 

19.2 

30.94  -  .17 

0.53  -  .18 

38.08  -1.49 

40.27  -  .65 

7..%  -  .15 

37.23  -  .95 

52.62  -  .67 

12.61  -  .16 

Nov.  24.6 

34.58  +  .99 

4.75  +  .39 

56.29  +1.69 

43.81  +  .50 

10.59  +  .97 

41.28 +.43 

60.61  +  .90 

15.73+  .83 

Dec.    4.6 

34.85     .95 

5.06      .30 

57.84    1.44 

44.24      .36 

10.85      .95 

41.69      .38 

61.48      .83 

16.05      .30 

14.6 

35.08  +  .91 

5.36  +  .97 

59.17+1.18 

44.54  +  .95 

11.09+  .99   42.05 +.33 

62.26 +.79 

16.34  +  .97 

24.5 

35.28      .17 

5.60      .99 

60.19      .87 

44.74  +  .13 

11.30      .18   42.36      .99 

62.91      .69 

16.60      M 

34.5 

35.43 +.19 

5.79  +  .16 

60.90 +.51 

44.80      .00 

11. 46 +.14 

42.63  +  .94 

63.43  +  .45 

16.82 +.91 

Mean 
Solar 
Date. 

C  >  Canori. 

iSCancri. 

30Monooe. 
rotis. 

B  ChamiB- 
leontis. 

o  HydriB. 

yCancri. 

o«  Canori. 
(mmn.) 

^HydMB. 

O          1 

72     1 

h     m 
8      5 

80  28 
h      m 

8  10 

93  33 

h     m 
8  20 

8 

7. 12 +.90 

167*    8 

h     m 

8  23 

63.97  +  .31 

86*  16 

b     m 

8  32 

0      / 
68    8 

h     m 

8  36 

59    d 

h    m 

8  47 

87  13 

h    m 

9     8 

(Dec.  30.6) 

8 

50.95  +  .90 

29.94  +  JW 

8 

57.64  +  .90 

8 

51. 86 +.94 

8 

28.40  +  .96 

8 

35.47  +  .95 

Jan.    9.5 

51.13      .16   :{0.12      .16 

7.30      .15   64.20  +  .15 

57.83      .17   52.08      .90 

28.64      .99 

35.70      .90 

19.5 

51.27      .11 

30.26      .10 

7.43      .10 '64.27 -.03 

57.99      .19   62.25      .14 

28.84      .16 

35.88      .15 

29.5 

51. 35 +.05 

30.32      .05 

7.49      .05 '64.14      .99 

58.07      .07 '  52.36      .08 

28.97      .10 

36.00      .10 

Feb.   8.5 

51.37      .00 

30.35  +  .01 

7.52  +  .01  1  63.84      .39 

58.12+  .09' 52.41  +  .03 

29.04  +  .05 

36.08      .06 

18.4 

51.35-05 

30.33  -  .04 

7.51  -  .04   63.37 -.55 

58. 1 2 -.03   52.42 -.01 

29.07  -  .01 

36.12 +.01 

28.4 

51.28      .10 

30.26      .09 

7.44      .09   62.74      .70 

58.06      .07   52.38      .06 

29.02      .07 

36.09  -  .04 

Mar.  10.4 

51.16      .13 

30.15      .19 

7.33      .19!  61.98      .81 

57.97      .10   52.29      .11 

28.93     .11 

36.04      .06 

20.4 

51.02      .15 

30.02      .14 

7.21      .14 1 61.12      .91 

57.86      .13' 52.16      .14 

28.81      .14 

35.94      .11 

30.3 

50.86      .16 

.29.86      .15 

7.05      .16 

60.17      .98 

57.71      .16  j  52.02      .15 

28.66      .16 

35.82     .13 

Apr.   9.3 

50.70  -  .17 

29.71  -  .16 

6.89  -  .16 

59.17-1.09 

57.56 -.15 '51 .86 -.16 

28.50  -  .17 

35.69  -  .14 

19.3 

50.53      .16 

29.55      .16 

6.73      .16 

58.13    1.04 

57.41      .15   51.70      .16 

28.32      .18 

35.55      .15 

29.2 

50.38      .15 

29.39      .15 

6.57      .15 

57.08    1.04 

57.25      .15   51.54      .15 

28.15     .17 

35.40      .15 

May    9.2 

50.24  -  .14 

29.26  -  .19 

6.43  -  .13 

56.05  -1.09 

57.11  -.14 

51. 39 -.14 

27.99  -  .16 

35.26 -.14 

24 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUr 
Date. 

/i  Argue. 

a  Lyncis. 

10  Leonis 
Minoris. 

O           / 

53     7 

h     m 

9  27 

0  Leonis. 

C  CbamsB- 
leontis. 

19  Leonis 
Minoris. 

ir  Leonis. 

AUraiDMa- 
joris. 

159  16 

h     m 

9  11 

55     8 

h     m 

9  14 

79  36 

fa     m 

9  35 

O           / 

170  27 

h     m 

9  37 

O            / 

48  25 

h     m 

9  50 

8f  25 

fa     m 

9  54 

o        .    ' 

46  32  . 
10  10  ' 

(Uec.30.6) 

a 
62.01  +  .38 

8 

17.48 +.99 

• 

25..33  -1-  .99 

13.52  +  JTT 

15.46-H.84 

8 

52.97  -h  .35 

8 

20.72  +  .97 

23.80  +  .38 

Jan.    9.6 

62.34      .87 

17.75      .95 

25.61      .95 

13.77      .93 

16.18     .60^ 

53.30      .30 

20.98      .94 

24.16      .33 

19.6 

62.56      .16 

17.98      .90 

25.87      .99 

13.98      .19 

16.67      .36 

53.58      .95 

21.21      .91 

24.47      .96 

29.5 

62.66  +  .04 

18.16      .14 

26.06      .16 

14.15      .13 

16.93  +  .14 

53.81      .19 

21.39      .16 

24.72      .» 

Feb.    8.5 

62.64  -  .06 

18.26      .06 

26.18     .10 

14.25     .06 

16.95  -  .10 

53.97      .13 

21.52     .10 

24.92      .15 

18.5 

62.50  -  .1» 

18.31  +  .09 

26.25  +  .04 

14.31  -f  .04 

16.74  -  .83 

54.06 +.07 

21. 59 +.06 

25.04  +  .09 

28.5 

62.26      .99 

18.30 -.03 

26.26  -  .01 

14.33      .00 

16.30      .54 

54.10+  .01 

21 .63 +.01 

25.11  +  .03 

Mar.  10.4 

61.91      .36 

18.24      .06 

26.22      .07 

14.30 -.06 

15.67      .73 

54.08  -  .05 

21. 62 -.03 

25.11-  .08 

20.4 

61.50      .45 

18.13      .19 

26.11      .19 

14.22      .09 

14.86     .60 

54.00      .10 

21.56      .07 

25.05      .00 

30.4 

61.02      .93 

17.99     .15 

25.98      .15 

14.12      .11 

13.88    1.03 

53.87      .14 

21.48     .10 

24.93      .13 

Apr.   9.3 

60.47  -  .55 

17.83 -.17 

25.82 -.16 

14.00  -  .13 

12.80  -1.14 

53.72 -.17 

21. 37 -.19 

24.79  -  .15 

19.3 

59.91      .57 

17.65      .16 

25.65     .16 

13.87      .14 

11.60     1.93 

53.54      .18 

21.24      .13 

24.62     .17 

29.3 

59.33      .58 

17.47      .16 

25.46      .18 

13.72     .14 

10.33    1.96 

53.35      .19 

21.11      .13 

24.44      .19 

Maj    9.3 

58.74      .59 

17.29      .17 

25.29      .17 

13.59      .13 

9.04    1.31 

53.17      .10 

20.98      .13 

24.24      .90 

19.2 

58.15- .fi« 

17.13 -.15 

25.12 -.16 

13.46 -.19 

7.72-1.83 

52.98  -  .18 

20.85 -.13 

24.05 -.10 

Mean 
Solar 
Date. 

/i  Hydra. 

/9  Leonis 
Minoris. 

a  AntliflB. 

/JOctantis, 
S.P. 

41LdoniB 
Minoris. 

<5«Chani»- 
leontis. 

46  Leonis 
Minoris. 

Groombr. 
1706. 

106  16 

h     m 

10  20 

52  43 

h     m 

10  21 

8 

28.15-1-  .98 

120  30 

fa    m 

10  22 

8 

5.03  +  .99 

O            / 

188    2 
h     m 

10  34 

66  14 

h     m 

10  37 

169  57 

h     m 

10  44 

55  11 
10*"  47 

11  38  ' 

fa     m  ' 

10  51 

8 

5.79  +  .94 

Jan.  19.6 

43.82  +  .93 

29.59  -  .65 

23.01  -1-  .95 

50.95  +  .74 

8 

6.39  +  .30 

29.6 

44.02      .17 

28.40      .99 

5.22      .16 

29.06      .40 

23.24      .91 

51.59      .64 

6.66     JM 

6.66      .79 

Feb.   8.6 

44.16      .11 

28.59      .15 

5.35      .11 

28.78 -.15 

23.43     .17 

52.03      .d3 

6.87     .18 

7.36      .60 

18.5 

44.25      .06 

28.71       .10 

5.44      .06 

28.75  +  ,08 

23.57      .11 

52.25  +  .19 

7.03      .13 

7.85      .30 

28.5 

44.29 -»•  .09 

28.79  +  .04 

5.48  -1-  .09 

28.94      .31 

23.64      .05 

52.27  -  .06 

7.13      .07 

8.13+  .17 

Mar.  10.5 

44.30  -  .09 

28.80  -  .01 

5.47  -  .03 

29.38  -  .56 

23.67  +  .01 

52.08  -  .96 

7.17 +.09 

8.19-  .04 

20.4 

44.26      .05 

28.77      .05 

5.42      .07 

30.05     .78 

23.66 -.03 

61.71      .47 

7. 17 -.03 

8.05      .94 

30.4 

44.19      .06 

28.69      .10 

5.34      .10 

30.93      .99 

23.61      .06 

51.15      .64 

7.12     .07 

7.71        .43 

Apr.   9.4 

44.10      .11 

28.56      .13 

5.22      .13 

32.02    1.17 

23.53      .00 

50.44      .78 

7.03      .10 

7.19      .50 

19.4 

43.97      .13 

28.42      .15 

5.08      .14 

33.27    1.34 

23.42     .19 

49.60      .90 

6.99     .13 

6.54      .71 

29.3 

43.85  -  .13 

28.27  -  .16 

4.93  -  .15 

34.69-1.47 

23.30  -  .13 

48.64  -1.01 

6.78  -  .14 

5.78  -  .61  1 

May    9.3 

43.72      .14 

28.10      .17 

4.77      .16 

36.21     1.58 

23.16      .14 

47.57    1.06 

6.63     .15 

4.93      .87 

19.3 

43.58      .13 

27.93      .16 

4.62      .16 

37.84    1.66 

23.03      .13 

46.47    1.13 

6.48     .15 

4.05      .60 

29.3 

43.45      .19 

27.77      .16 

4.45     .15 

39.53    1.70 

22.90      .13 

45.31    1.17 

6.32      .15 

3.15      .88 

June  6.2 

43.33  -  .11 

27.62  -  .15 

4.31  -  .13 

41.23-1.66 

22.78 -.19 

44.12-1.90 

6.18-  .14 

2.28 -.86 
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APPHOXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
SoUir 
Dftfee. 

7  0otantiB. 

j»>Leoni8. 

V'Urs.Maj. 

vUr8.Miy. 

^Hydr». 

;cUn.M<g. 

»r  Virginia. 

e  Corvi. 

174    d 

h     m 

11    0 

87  27 

h     m 
11       1 

O           / 

44  54 

h     m 

11     3 

O            / 

56  18 

h     m 

11   12 

121°  15 

h     m 

11  27 

O           / 

41  36 

h     m 

11  40 

82  46' 

h     m 

11  55 

O           1 

112     0 

h     m 

12     4 

35.47  +  .93 

Feb.   8.6 

18.06  •f.M 

16.08  +  .17 

30.06-1- J» 

39.71  +  .93 

33.36  -^  .19 

8 

12.03  +  .99 

8 

18.6 

18.54  -1-  .81 

15.33     .19 

26.36     .17 

39.90      .16 

33.53      .14 

13.38     .93 

11.66      .18 

35.68      .18 

38.5 

18.68 -.OS 

15.31      .07 

36.40     .10 

30.03      .10 

33.65      .10 

13.48      .16 

n.83      .13 

35.84      .13 

Mar.  10.5 

18.51      .34 

15.36  +  .03 

36.47  -i-  .04 

30.10 +.05 

33.72      .05 

13.59      .09 

11.93      .08 

35.95     .09 

20.5 

17.99      .06 

15.37  -  .01 

36.49  -  .01 

30.13     .00 

33.74  +  .01 

13.66 -^  .03 

11.98      .05 

26.02     .05 

30.4 

17.30  -  .94 

15.34  -  .04 

36.44  -  .07 

30.10 -.04 

33.74  -  .03 

13.66 -.03 

13.03 +.09 

26.04  +  .09 

Apr.    9.4 

16.13    1.91 

15.30      .06 

36.34      .11 

30.04      .06 

33.69     .06 

13.60      .08 

13.03  -  .01 

26.06      .00 

19.4 

14.79    1.44 

15.33     .08 

36.33     .14 

39.94      .11 

33.62      .09 

13.50      .19 

11.99      .04 

26.04  -  .03 

39.4 

13.34     1.03 

15.13      .10 

36.07      .17 

39.83      .19 

33.53     .11 

13.-36      .15 

11.93      .07 

25.99      .06 

May   9.3 

11.53    1.76 

15.03     .11 

35.89      .18 

39.70      .14 

33.40      .13 

13.30      .17 

11.85     .08 

25.93     .08 

19.3 

9.68  -1.91 

14.90 -.19 

35.71  -  .19 

39.55  -  .15 

33.36  -  .14 

13.01  -  .19 

1 1.77 -.09 

35.83  -  .10 

39.3 

7.73    1.99 

14.79      .11 

25.51      .19 

39.41      .15 

33.13     .15 

11.83     .90 

11.68     .10 

35.71      .11 

Jane  8.3 

5.70    9.00 

14.68     .10 

35.33     .19 

39.35      .15 

33.97      .15 

11.60     .91 

11.57      .11 

25.60      .19 

18.3 

3.71  -1.97 

14.58  -  .00 

35. 14 -.18 

39.11 -.14 

33.83 -.14 

11.40 -.19 

11. 47 -.10 

35.49  -  .10 

Mean 
Solar 
Date. 

3Can.yeo. 

6nr8.Min. 

d«  Corvi. 

/?  Can.yen. 

yVirginis, 
(mean.) 

31  Com» 
Berenices. 

/Caasiop., 
S.  P. 

43Cephei, 

48*"  43 
h     m 

12  10 

O            / 

1  41 

h      m 

12  14 

105  54 

h     m 

12  24 

O           / 

48     2 

h     m 

12  28 

90  50 

h     m 

12  36 

O           / 

61  51 

h     m 

12  46 

O          / 

380    7 

h     m 

12  49 

355"  40 

h     m 

12  53 

Feb.    8.6 

8                        1       H 

34.39  +  .98   44.44  -h5.79 

8 

7.76  +  .94 

8 

38.68  +  .99 

8 

3.41  -I-.9S 

8 

17.81  -f  .98 

8 

58.84  -  .31 

33.57  -9.49 

18.0 

34.55      .33   49.63    4.60 

7.98     .90 

38.95      .95 

3.64      M 

18.07      .94 

58.56      .94 

30.38    9.09 

38.6 

34.76      .18 

53.64    8.36 

8.15     .16 

29.18      .90 

3.83      .16 

18.39      .90 

58.35      .18 

38.40    1.67 

Mar.  10.5 

34.91      .19 

56.:te    9.00 

8.39      .19 

29.35      .15 

3.96      .19 

18.47      .15 

58.30      .19 

36.94    1.91 

30.5 

35.01      .07 

57.63  +  .69 

8.38     .06 

29.47      .10 

3.06      .09 

18.60      .10 

58.12 -.05 

35.99      .68 

30.5 

35.05  +  .09 

57.53  -  .78 

8.44  -1-  .04 

29.54  -f  .04 

3.14 +  .06 

18.67  -1-  .06 

58.11  +  .04 

35.58  -  .10 

Apr.   9.5 

35.05  -  .03 

56.05    9.10 

8.47  +  .01 

29.55  -  .01 

3. 17 -f  .09 

18.73  4- .03 

58.20     .19 

35.80  +  .47 

19.4 

35.00      .07 

53.30    3.39 

8.46  -  .09 

29.53      .05 

3.18-  .01 

18.73  -  .01 

58.36      .90 

26.52      .98 

29.4 

34.93      .10 

49.39    4.39 

8.44      .04 

29.46      .00 

3.16      .03 

18.71      .04 

58.60      M 

27.76    1.46 

May    9.4 

34.80     .13 

44.51     5.98 

8.38      .06 

29.35      .19 

3.13      .05 

18.65      .07 

58.93      .36 

29.44    1.87 

19.4 

34.66 -.14 

38.82  -5.98 

8.31  -  .08 

29.33  -  .14 

3.06 -.07 

18.58 -.09 

59.32  +  .41 

31.49+9.93 

39.3 

34.53      .16 

33.54    6.47 

8.22      .00 

89.08      .16 

3.99     .08 

18.48     .11 

59.75      .46 

33.90    9.51 

Jane  8.3 

34.35     .17 

25.88    6.75 

8.13      .10 

38.92      .17 

3.91      .09 

18.36      .19 

60.34      .50 

36.51    9.70 

18.3 

34.18 -.17 

19.03  -0.88 

8.03  -  .10 

28.74  -  .18 

3.81  -  .10 

18.34 -.11 

60.76  +  .64 

39.39  +9.86 
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APPBOXIHATE  NOBTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

dMusoiB. 

e  Virginia. 

80Can.Ven. 

K  Octantis. 

B.A.C.4536. 

mVirginiB. 

tfApodifl. 

irHydne. 

MfMUl 

Soltf 
Date. 

160  57 

o         / 

78  27 

48  51 

175  13 

52  15 

O           / 

98    9 

166  16 

116    9 

h     m 

12  54 

12*56 

13  12 

h     m 

13  23 

h     m 

13  29 

h     m 

13  35 

h     m 
13  54 

h     m 

14    0 

■ 

8 

8 

8 

8 

8 

8 

8 

Mar.  0.6 

42.08  +  .49 

39.70  +  .18 

34.67 +.94 

18.80+1.79 

51. 05 +.98 

47.65 +.99 

35.:)9+.78 

3.49  +  JM 

J  0.6 

42.45     .as 

39.87      .15 

.34.89      .90 

20.41     1.43 

51.29      .91 

47.85      .18 

36.12     .67 

3.72     JB 

30.6 

42.71      .99 

39.99      .11 

35.07      .15 

21.66    1.06 

51.47      .16 

48.01      .15 

36.73     .54 

3.93     .19 

30.5 

42.89      .19 

40.08     .07 

35.18      .10 

22.53     .68 

51.61      .11 

48.15      .19 

37.20     .41 

4.10      .16 

Apr.   9.5 

42.95  -I-  .09 

40.14      .04 

35.26     .05 

23.01  +  .30 

51.70     .07 

48.24      .06 

37.56     .99 

4.23      .11 

19.5 

42.93  -  .07 

40.17  4- .01 

35.28 +.01 

23. 12 -.00 

51.75  4-  .03 

48.31  +  .05 

37.78 +.16 

4.33 +.08 

29.4 

42.81      .15 

40. 16 -.09 

35.28  -  .03 

22.83     .48 

51. 76 -.01 

48.35  +  .09 

37.86  +  .09 

4.40      .05 

May    9.4 

42.63      .93 

40.14      .04 

35.22     .07 

22.17      .86 

51.73      .04 

48.36      .00 

37.82 -.11 

4.44  +  .09 

19.4 

42.35      .39 

40.08      .06 

35.13      .10 

21.12    1.91 

51.67      .07 

48.35 -.09 

37.64      .94 

4.45      .00 

29.4 

42.00      .38 

40.01      .07 

35.02     .19 

19.76     1.50 

51.59      .10 

48.31      .04 

37.34      .36 

4.44  -  .09 

June  6.3 

41.59 -.44 

39.93  -  .09 

34.88  -  .15 

18.12-1.80 

51. 46 -.19 

48.26  -  .06 

36.93  -  .47 

4.40  -  .05 

18.3 

41.13      .40 

39.84      .10 

34.72     .16 

16.17    9.04 

51.33      .14 

48.19     .06 

36.40     .57 

4.33      .08 

28.3 

40.61       .61 

39.72      .11 

34.56      .17 

14.04    9J9 

51.19      .16 

48.10      .10 

35.79     .65 

4.24      .11 

July  8.3 

40.11  -  .48 

39.61  -  .11 

34.88 -.18 

11.74  HI.84 

51.01  -  .19 

47.99 -.19 

35.10 -.TS 

4.12 -.13 

Mean 
Solar 
D»te. 

dBootis. 

nViiglnifl. 

dOctantis. 

4UrB.Min. 

ABootifl. 

AYiTginiB. 

aApodia 

/.Hydri. 
S.  P. 

64  23 

99  45' 

173     9 

if  56 

43  24 

102  52 

168  34 

190  24 

h     m 
14     5 

h    m 
14    6 

h    m 
14    9 

h     m 

14    9 

h     m 

14  12 

h     m 

14  13 

h     m 

14  34 

h     m 

14  33 

8 

8 

8 

8 

8 

8 

8 

8 

Mar.  20.6 

21 .07 +.90 

59.26  +  .10 

21.38+1.07 

21. 97 +.61 

10.99 +.99 

6.99  +  .90 

11.28 +.84 

56.05 -.79 

30.6 

21.24      .14 

59.43      .15 

22.40      .90 

22.49      .43 

11.19      .18 

7.17      .16 

12.04      .60 

55.34      .64 

Apr.   9.5 

21.36     .10 

59.56      .11 

23.20      .64 

22.82      .94 

11.35      .13 

7.30      .19 

12.65     .54 

54.77      .46 

19.5 

21.44     .07 

59.65      .06 

23.72     .37 

22.96  +  .05 

11.44      .07 

7.41      .09 

13.11       .30 

54.41      .97 

29.5 

21.60     .04 

59.73      .05 

23.95 +.10 

22.92  -  .13 

11.49+  .03 

7.49      .06 

13.42      .99 

54.23  -  .06 

May   9.5 

21.53-1- .01 

59.76  +  .03 

23.90 -.17 

22.69  -  .30 

11.50 -.09 

7.54  +  .03 

13.57  +  «06 

54.25  +  .19 

19.4 

21. 52 -.09 

59.79 +.01 

23.60      .43 

22.29      .46 

11.45      .06 

7.56  +  .01 

13.55 -.10 

54.47      .39  ■ 

29.4 

21.49     .04 

59.79  -  .09 

23.04      .60 

21.77      .50 

11.37      .10 

7.57  -  .09 

13.36      .96 

54.88     .50 

June  8.4 

21.43     .07 

59.75      .04 

22.22      .05 

21.10       .79 

11.25      .13 

7.53      .04 

13.02     .49 

55.47      .68 

18.3 

21.35     .10 

59.70      .06 

21.15    1.17 

20.33      .81 

11.10      .16 

7.49      .06 

12.52      .56 

56.24      .84 

28.3 

21. 24 -.19 

59.63  -  .06 

19.89  -1.34 

19.47  -  .80 

10.92 -.18 

7.42 -.06 

11.91 -.60 

57.14  +  .97 

July   8.3 

21.11      .13 

59.53      .10 

18.48    1.40 

18.55      .94 

10.73      .90 

7.32     .11 

11.15      .80 

58.18    1.09 

18.3 

20.98     .14 

59.41      .11 

16.91    1.69 

17.60      .96 

10.51       .99 

7.20      .19 

10.32      .88 

59.31     1.16 

28.2 

20.83 -.16 

59.29  -  .19 

15.24  -1.73 

16,63 -.97 

10.28  -  .93 

7.08 -.19 

9.39  -  .04 

60.49  +1.90 
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APPEOXniATE  NOETH  POLAE  DISTANCES  AND  APPAEENT  EIGHT  ASCENSIONS, 
FOE  THE  UPPEE  TEANSIT  AT  WASHINGTON. 

MettB 
Solar 
Date. 

33BootiB. 

47  Cepheiy 

/  Scorpii. 

dBootis. 

p  Octantis. 

/3Cor.Bor. 

yCamelop., 
S.P. 

(51  Apodis. 

O           1 

45    7 

h     m 

14  34 

348*"  59 
h     m 

14  51 

h     m 

14  57 

56  16 

h     m 

15  11 

0      / 
174    6 

h     m 

15  17 

60  31 

h     m 

15  23 

340  59 

h     m 

15  38 

168  25 

h     m 

16    3 

Kar.30.6 

8 

43.63  +  .90 

B 

15.33 -.69 

35.38 +.99 

3.64  +  .99 

8 

57.31  +1.64 

8 

16.01  +  .93 

35.75 -.40 

8 

50.58  +1.08 

Apr.  9.6 

43.81      .15 

14.91      .39 

35.58     .18 

3.84      .18 

58.85    1.41 

16.33      .19 

35.40      .99 

51.59      .94 

19.5 

43.93     .10 

14.69 -.11 

35.74      .15 

3.00    '.13 

60.13    1.19 

16.39     .15 

35.17      .16 

53.47      .81 

39.5 

44.01      .06 

14.69  +  .10 

35.87      .19 

3.11      .10 

61.08      .81 

16.53      .19 

35.08 -.03 

53.33      ,67 

May   9.5 

44.05  -1-  .01 

14.89      .39 

35.97      .06 

3.30      .07 

61.74      .49 

16.63      .06 

35. 10 +.00 

53.81      .59 

19.5 

44.04  -  .03 

15.33  +  .53 

36.05  +  .06 

3.35  +  .03 

63.06 +.15 

16.69  +  .05 

35.36  +  .93 

54.35  +  .86 

39.4 

43.99      .07 

15.95     .71 

36.09  +  .03 

3.37      .00 

63.04  -  .18 

16.73  +  .09 

35.55      .86 

54.50      .17 

Jone  8.4 

43.89      .10 

16.76      .87 

36. 10 -.01 

3.35  -  .04 

61.70      .51 

16.73  -  .01 

35.95     .46 

54.60  +  .01 

18.4 

43.77     .13 

17.68    1.00 

36.07     .04 

3.19      .06 

61.03      .83 

16.68     .05 

36.47     .66 

54.53 -.18 

28.3 

43.63     .16 

18.77    1.13 

36.03     .07 

3.09      .11 

60.04    1.18 

16,61      .09 

37.06      .64 

54.34      .36 

Jolj   8.3 

43.44  -  .10 

19.93  +1.90 

35.94  -  .10 

3.97 -.13 

58.77-1.39 

16.50 -.19 

37.74  +  .71 

53.81  -  .49 

18.3 

43.33      .91 

31.16    1.95 

35.83      .19 

3.83     .15 

57.36    1.69 

16.37     .14 

38.48      .75 

53.34      .64 

38.3 

43.03      .99 

33.43    ijn 

35.71      .14 

3.67      .17 

55.53    1.80 

16.33     .16 

39.34      .78 

53.53      .77 

Aug.  7.3 

43.78     .93 

33.71     1.97 

35.55      .16 

3.48     .19 

53.67    1.80 

16.05      .18 

40.04      .80 

51.71      37 

17.3 

43.55     .83 

34.97    1.94 

35.40     .16 

3.38     SO 

51.75    1.93 

15.86      .19 

40.84      .79 

50.80      .93 

37.3 

43.33- JU 

36.19 +1.90 

35.33 -.17 

3.08 -.90 

49.83-1.09 

15.67 -.19 

41.63 +.77 

49.86 -.95 

Hem 
SoUff 
Date. 

^HercaliB. 

(rCor.Bor. 
(mean.) 

/Apodis. 

jyUiaMin. 

vOphiuohi. 

irHerouliB. 

^OphiaoM. 

dAT». 

44'' 46 

h     m 

16    5 

0      1 

55  51 

h     m 

16  10 

168  39 

h     m 

16  16 

13  59 

h     m 

16  20 

105  35 

h     m 

17     4 

0      / 
53    4 

h     m 

17  11 

114*53 

h     m 

17  15 

150  35 

h     m 
.17  21 

Apr.   9.6 

17.34 +.95 

33.31  +  .94 

31.59+1.00 

49.03  +  .67 

1.35+.98 

11.60 +.30 

13.07  +  .30 

5.91  +  .53 

19.6 

17.57      .91 

3<i.43      .90 

33.54     .80 

49.61      .50 

1.53       .95 

11.88      .96 

13.:J6     .97 

6.43     .49 

39.6 

17.76      .17 

33.61      .16 

33.36     .74 

50.05      .37 

1.76      J» 

13.13      .93 

13.63     .94 

6.88     .45 

Ma/   9.6 

17.91      .19 

33.76      .13 

34.01      .56 

50.35      .99 

1.98      .90 

13.34      .90 

13.85     .99 

7.31      .40 

19.5 

18.01      .07 

33.87      .09 

34.53     .49 

50.48  +  .06 

3.16      .17 

13.53     .16 

13.07      J» 

7.67      .84 

39.5 

18.06  4-  .03 

33.94  +  .05 

34.85  +  .94 

50.47  -  .09 

3.33  +  .14 

13.66  +  .11 

13.36 +.17 

7.98  +  .97 

June  8.5 

18.07  -  .09 

33.97  +  .01 

35.00  +  .06 

50.30      .95 

3.46     .11 

13.74      ,07 

13.40      .13 

8.31      .90 

18.4 

18.03      .07 

33.97  -  .03 

34.98 -.11 

49.98      .30 

3.55     .07 

18.79  +  .03 

13.51      .09 

8.39      .13 

38.4 

17.93      .11 

33.93      .07 

34.77      .30 

49.53      .59 

3.60  +  .03 

13.80 -.01 

13.58      .05 

8.47  +  .05 

July   8.4 

17.80      .15 

33.84      .11 

34.38      .47 

48.95      .64 

3.61      .00 

13.76     .06 

13.61  +  .01 

8.49 -.09 

I          18.4 

17.63 -.18 

33.71  -  .14 

33.83  -  .63 

48.35  -  .74 

3.60  -  .03 

13.68 -.10 

1.3.60 -.03 

8.43  -  .10 

38.3 

17.44      .91 

33.57      .16 

33.13      .75 

47.48      .81 

3.54      .08 

13.55     .15 

13.55      .08 

8.39     .18 

Aug.  7.3 

17.31      .93 

33.39      .19 

33.33      .87 

46.63      .88 

3.43     .11 

13.38     .18 

13.44      .19 

8.08     .94 

17.3 

16.97      .96 

33.19      .91 

31.40      .95 

45.73      .99 

3.31      .14 

13.19      .91 1  13.31      .14 

7.83      .30 

37.3 

16.69      .96 

31.97      .99 

30.43      .96 

44.78      .94 

3.14      .15 

11.97      .93 

13.16      .16 

7.48      .34 

Sept.  6.3 

16.43  -  .97 

31.75 -.99 

39.44  -  .99 

43.83  -  .05 

3.00  -  .16 

11.73 -.94 

13.98 -.18 

7.13 -.36 

16.3 

16.16      .96 

31.53      .99 

38.46      .95 

43.89      .90 

1.81      .18 

11.49      .95 

13.79      .19 

6.76      .37 

36.3 

15.91       .94 

31.31      .93 

37.55      .87 

43.U3      .84 

1.64      .16 

11.34       .94 

13.61      .18 

6.39      .35 

Oct.    6.1 

15.69 -.91 

31. 07 -.93 

36.73  -  .77 

41.31  -  .77 

1.49-  .14 

11.01  -.99 

13.44  -  .17 

6.05  -  .38 

374 


ADDITIONAL  FIXED  STARS,  1889. 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombr. 

I  Heroalis. 

e  Heroulis. 

0  Heroalis. 

ASagiUarii. 

;tDraooiiia. 

CPavonis. 

/Lyne. 

Mean 
Solar 
Date. 

944,S.P. 

O            i 

O            / 

O          1 

O          / 

O           J 

O          / 

o         / 

o        # 

355    8 

43  56 

52  44 

61  15 

115  29 

17  19 

161  31 

57  28 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

17  26 

17  36 

17  52 

18    S 

18  21 

18  23 

18  30 

18  54 

8 

8 

8 

8 

» 

8 

8 

8 

May  19.6 

15.69 -.49 

21.81 +  .90 

28.31  +  .90 

14.17 +.90 

8.56  +  .95 

7.17 +.43 

7.20  +  .65 

48.76 +.95 

29.6 

15.43 -.03 

21.98     .14 

28.49      .16 

14.36      .17 

8.80      .93 

7.54      .30 

7.81      Jn 

49.00     jn 

June  8.5 

15.63+  .45 

22.09     .09 

28.63      .19 

14.52      .13 

9.02      .90 

7.78     .18 

8.33      .46 

49.21      .10 

18.5 

16.32      .90 

22.16 +.04 

28.72     .07 

14.62      .09 

9.19     .16 

7.90  +  .06 

8.73     .36 

49.38     .14 

88.5 

17.43    1.39 

22.18  -  .01 

28.77  +  .09 

14.70  +  .05 

9.33     .19 

7.89  -  .07 

9.04      .94 

49.48     .09 

July  8.4 

18.96+1.71 

22.14  -  .07 

28.77  -  .03 

14.72      .00 

9.42  +  .07 

7.75 -.90 

9.21  +  .11 

49.66 +.06 

18.4 

20.86    9.05 

22.03     .19 

28.72     .07 

14.71  -  .04 

9.46  +  .09 

7.49      .31 

9.25 -.09 

49.60 +.01 

28.4 

23.05    9.35 

21.89     .10 

28.63      .11 

14.65      .06 

9.46  -  .09 

7.13      .49 

9.17     .14 

49.58^.04 

Aug.   7.4 

25.55    9.61 

21.70     .90 

28.49      .15 

14.54      .19 

9.42     .06 

6.64      .53 

8.98     .95 

49.51      .00 

17.3 

28.2<;    9.79 

21.48     .94 

28.32      .18 

14.40      .16 

9.34     .11 

6.07     .61 

8.67     .37 

49.39      .13 

27.3 

31.13+9.93 

2l.22-.sr7 

28.11 -.99 

14.22  -  .19 

9.20  -  .15 

5.41  -  .69 

8.25 -.46 

49.24  -  .16 

Sept.  6.3 

34.12    3.09 

20.94      .99 

27.88      .94 

14.03      .90 

9.04      .17 

4.69     .75 

7.75      .53 

49.06      .90 

16.3 

37.17    3.05 

20.63      .30 

27.63      .95 

13.82     .91 

8.87     .18 

3.92     .78 

7.19      .57 

48.84      .99 

26.2 

40.22    3.09 

20.33      .99 

27.38      .95 

13.60      .99 

8.68     .19 

3.13      .79 

6.60     .59 

48.62     .93 

Oct.    6.2 

43.20    9.94 

20.05      .97 

27.13      .95 

13.38      .99 

8.50     .18 

2.33      .80 

6.00     .60 

48.39     .93 

16.2 

46.09  +9.81 

19.78  -  .94 

26.89 -.94 

13.17 -.91 

8.32 -.17 

1.64 -.?» 

5.41  -  M 

48.16 -.99 

I  Lyr». 

25Camelop. 

dliJTSd. 

/3Cygni. 

^Sagitto. 

dCygni. 

Groombr. 

ePayonia. 

Mean 
Solar 
Date. 

8.  P. 

1374,S.P. 

O            / 

O            / 

O            1 

O           / 

O          / 

O          / 

O          / 

O           1 

54    4 

352  37 

52     4 

62  16 

72  47 

45    8 

344  13 

163  12 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

19    3 

19    7 

19  12 

19  26 

19  36 

19  41 

19  46 

19  47 

a 

8 

8 

8 

8 

a 

a 

8 

May  29.6 

22.00  +  .94 

33.65  -  .08 

32.38  +  .95 

16.02+ JM 

6.03  +  .96 

31.91  +  .98 

50.46 -.36 

47.67 +.70 

June  8.6 

22.22     .90 

33.14      .36 

32.61      .19 

16.25      .99 

5.27      .99 

32.17      .94 

50.16      .94 

48.41      .60 

18.6 

22.40      .15 

32.94  -  .06 

32.80     .15 

16.46      .18 

5.47      .19 

32.39     .90 

49.97  -  .19 

49.06      .60 

28.5 

22.53      .10 

33.01  +  .99 

32.93     .11 

16.62      .13 

5.65      .15 

32.57     .14 

49.93  +  .03 

49.60      .60 

July   8.5 

22.60      .05 

33.37      .50 

33.02     .06 

16.71      .08 

5.77      .10 

32.67      .00 

50.09     .15 

60.03      .38 

18.5 

22.63  +  .01 

34.01  +  .79 

33.06  +  .09 

16.79 +.06 

5.85  +  .06 

32.73  +  .04 

50.22 +.97 

50.32  +  .99 

28.4 

22.62  -  .04 

34.94    1.03 

33.06  -  .03 

16.81      .00 

5.90  +  .08 

32.74  -  .09 

50.56     .40 

60.47  +  .06 

Aug.  7.4 

22.56      .09 

36.07    1.94 

32.99      .00 

16.79 -.05 

5.89 -.09 

32.70      .08 

51.03     .51 

50.48 -.06 

17.4 

22.43      .14 

37.43    1.46 

32.87      .13 

16.71      .10 

5.85      .06 

32.59      .13 

51.58     .61 

50.35      .90 

27.4 

22.28      .17 

38.98    1.65 

32.72     .17 

16.59      .14 

5.76      .10 

32.44      .17 

52.24     .70 

60.08     .39 

Sept.  6.3 

22.09  -  .20 

40.73+1.80 

32.53  -  .90 

16.44 -.17 

5.64  -  .14 

32.24  -  .91 

53.01  +  .80 

49.71  -  .44 

16.3 

21.88      .93 

42.58    1.91 

32.31      .93 

16.26      .19 

5.48     .17 

32.01      .94 

53.83      .87 

49.20     .54 

26.3 

21.63      .95 

44.55    9.00 

32.06      .95 

16.06      .90 

5.31      .18 

31.76     .a? 

54.74     .93 

48.64      .60 

Oct.    6.3 

21.39      .94 

46.59    9.06 

31.81       .95 

15.85      .91 

5.13      .19 

31.47      .99 

55.69     .97 

48.01      .64 

16.2 

21.15       .94 

48.64    9.05 

31.56      .94 

15.64      .90 

4.94      .18 

31.19       .58 

56.68     .00 

47.36      .65 

26.2 

20.91  -  .99 

50.69  +3.09 

31. 32 -.93 

15.44  -  .19 

4.76  -  .17 

30.91  -  98 

57.67  +1.01 

46.71  -  .63 

Nov.   5.2 

20.71  -  .19 

52.71  +1.97 

31.10-  .90 

15.25  -  .18 

4.60  -  .15 

30.63  -  .97 

68.69  +1.60 

46.09 -.60 

ADDITIONAL  FIXED  STARS,  1889. 


375 


APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Heao 
Solar 
Dfrfie. 

/SagittA. 

oSagittoriL 

eAquilfiB. 

31  Cygnl. 

aDelphini. 

/SPavonis. 

^  Caprioor. 

«Cygiii. 

O          1 

70  49 

h     m 

19  53 

o         $ 

118     1 

h     m 

19  55 

91    9 

h     m 

20     5 

43  36 

h      m 

20  10 

74  29 

h      m 

20  34 

156  36 

h     m 

20  34 

115  40 

h     m 

20  39 

56  27 

h     m 

20  41 

June  18.6 
98.6 

July  8.6 
18.5 
98.5 

Aug.  7.5 
17.4 
97.4 

Sept.  6.4 
16.4 

96.3 

Oot    6.3 

16.3 

96.9 

Nov.   5.9 

15.9 
95.9 

8 

50.87  +  .91 
51.06     .17 
51.91      .19 
51.30     .07 
51.36 +.04 

51. 38 -.01 
51.34      .05 

51.97  .10 
51.15     .13 
51.09      .15 

50.84  -  .17 
50.66     .18 
50.48      .19 

50.98  .18 
50.11      .16 

49.96 -.13 
49.86 -.08 

5r.69-f  .96 
51.86      .91 
59.05     .17 
59.90      .19 
59:99      .07 

59.34  +  .09 
59.33  -  .03 
59.98      .07 
59.18     .11 
59.05     .15 

51.89 -.17 
51.79     .18 
51.53      .19 

51.35  .17 
51.18     .15 

51. 04 -.13 
50.99 -.10 

8 

36. 16 +.91 
36.36      .19 
36.54      .15 
36.67      .10 

36.75  .05 

36.78  +  .01 
36.78 -.09 
36.74      .06 
36.66      .10 
36.54      .13 

36.39  -  .15 
36.94      .16 
36.08      .16 
35.99     .16 

35.76  .14 

35.63  -  .11 
35.54  -  .07 

10. 16 +  .93 
10..37      .19 
10.54      .13 
10.63      .07 
10.67  +  .09 

10.67  -  .04 
10.59      .10 
10.46      .15 
10.99      .90 
10.07      .94 

9.89  -  .96 
9.55      .98 
9.96      .99 
8.98      .98 
8.70      .97 

8.43  -  .95 
8.19  -  .99 

30.41 +  .93 
30.63      aw 
30.89     .17 
30.07      .19 
31.05      .07 

31.11  +  .04 
31. 13 -.01 
31.09      .06 

31.09  .00 
30.91      .19 

30.77  -  .15 
30.61      .16 
30.44      .17 
30.97      .17 

30.10  .16 

99.95 -.15 
99.81  -  .13 

8 

60.05  +  .59 

60.54  .46 
60.97      .38 
61.30      .99 

61.55  .19 

61. 67 +.08 
61. 70 -.09 
61.69      .13 
61.45      .99 
61.17      .31 

60.84  -  .37 
60.43      .49 
60.00     .45 
59.54      .46 
59.09      .44 

58.67  -  .40 
58.99 -.36 

8 

39,81  +  .97 
33.07      .94 

33.30  .91 
33.49      .17 
33.63      .11 

33.71  +  .06 
33.75  +  .01 
33.74  -  .03 
33.69      .07 
33.59      .11 

33.46  -  .14 

33.31  .16 
33.14      .17 
39.97      .17 
39.80      .16 

39.65  -  .14 
.39.51  -  .19 

44.81  +  .96 
45.05      .99 

45.95  .17 
45.39      .19 
45.48      .07 

45.53  +  .09 
45.59  -  .03 
45.48      .07 
45.38     .19 
45.94      .15 

45.07  -  ,17 
44.89      .90 
44.67      .91 
44.47      .91 

44.96  .90 

44.05 -.19 
43.87 -.16 

Hen 
Solar 
Date. 

rCygni. 

CCapricor. 

74  Cygiii. 

aiOotantis. 

CChamffile- 
ontiB,S.P. 

ir'Cygni. 

16Pega8i. 

IT  Pegasi. 

52  26 

h     m 

21  10 

112  53 

h      m 

21  20 

0      1 
50    5 

h     m 

21  32 

173  14 

h     m 

21  33 

189  33 

h     m 

21  37 

0      1 
41  12 

h     m 

21  42 

64^  36 

h     m 

21  48 

57*^22 

h      m 

22     5 

July   8.6 
18.6 
98.5 

Aug.  7.5 
17.5 

97.5 

Sept.  6.4 

16.4 

96.4 

Oct.    6.4 

16.3 
96.3 
Nov.  5.3 
15.9 
95.9 

Deo.    5.9 

93.64  4-  .99 
93.83      .15 
93.95     .10 
94.03  -»•  .05 
94.05     .00 

94.03  -  .05 
93.95     .10 
93.83      .14 
93.67      .17 
93.49      .19 

93.98 -.91 
93.07      .91 
99,86      .91 
99.64      .90 
99.44      .19 

99.96 -.17 

B 

91.53-1-  .94 
91.75      .90 
91.93      .16 
99.06      .10 
99.13      .05 

99.16-1-  .01 
99.15-  .03 
99.10     .07 

99.00  .11 
91.88      .13 

91. 74 -.15 
91.58      .16 
91.49     .15 
91.97      .14 
91.13      .13 

91.01  -  .11 

8 

31.98+  .91 

39.17  .18 
39.34      .14 
39.45      .08 

39.49  +  .09 

39.50  -  .03 
39.44      .08 
39.34      .19 
39.90      .15 
39.03      .18 

31. 83 -.90 
31.69      .91 
31.40      .99 

31.18  .91 
30.97      .90 

30.77  -  .19 

8 

58.47  +1.41 

59.75  1.15 

60.76  .87 

61.48  .54 
61. 84 +  .90 

61.88 -.19 
61.59      .47 
60.94      .79 
60.00    1.06 
58.89    1.30 

57.41  -1.49 
55.85    1.68 
54.17    1.67 
59.50     1.65 
50.87    1.58 

49.35  -1.46 

r.98  -  .89 

1.99      .68 
0.65      .48 
0.97      .96 
0.10 -.05 

0.16+  .19 
0.49      .43 
1.09       .63 
1.76      .84 

9.70  1.03 

3.81  +1.17 
5.04    1.97 
6.35    1.34 

7.71  1.35 
9.04     1.30 

10.31  +1.93 

43.74  +  .97 
43.98      .90 
44.15      .14 
44.96      .08 
44.39  +  .03 

44.31  -  .03 
44.96      .08 
44.15      .14 
43.98      .19 
43.77      .99 

43.55  -  .94 
43.30      .96 
43.03      .97 

49.75  .98 
49.48      .97 

49.99 -.96 

9.40  +  .94 
9.69      .90 
9.79      .15 
9.91      .10 
9.99      .06 

3.03  +  .01 
3.01  -  .04 
9.96      .07 
9.88      .11 
9.76      .14 

9.61  -  .15 
9.45      .16 
9.98      .17 
9.11      .16 
1.96      .15 

1.89 -.13 

8 

5. 19 +.96 
5.43      .91 
5.69      .16 
5.76      .11 
5.85      .07 

5.91  +  .03 
5.90  -  .09 
5.87      .06 
5.79      .10 
5.66      .13 

5.59  -  .16 
5.35     .17 
5.18      .18 
5.00      .19 
4.81      .17 

4.65 -.15 
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APPBOXTMATE  KOBTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS^ 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i;  Ootantia. 

yAquarii. 

a  Aqaarii. 

aLacertiB. 

lOLaoerts. 

jSOctantifl. 

APogaei. 

Ghroombr. 

Mean 
Solar 
Date. 

1706,S.P. 

O            / 

0      / 

0      « 

0      / 

0      t 

0      / 

0      / 

0      t 

176  32 

91  67 

101  15 

40  17 

51  32 

171  58 

67     1 

348  22 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     a  ! 

22  10 

22  15 

22  24 

22  26 

22  34 

22  34 

22  41 

22  50 

8 

8 

8 

8 

8 

8 

a 

8                         1 

July  8.C 

27.39  +3.00  '  56.87  +  .96 

47.75  +  .97 

46.09  +  .30 

18.54  +  .98 

46.12+1.39 

12.54  +  .87 

60.00  -  .06 

18.6 

30.19    3.56   57.11       .39 

48.00       .93 

45.37      .96 

18.80     .94 

47.46    1.96 

12.80     JM 

59.43      M 

38.6 

32.52    9.05   57.31      .18 

48.22      .90 

45.62      .91 

19.02     .90 

48.65    1.07 

13.03     .90 

58.99      .96 

Aug.   7.6 

34.30    1.47   57.47      .14 

48.40      .16 

45.80      .15 

19.21      .16 

49.60      .89 

13.21      .16 

58.70      .94  ^ 

17.5 

35.49      .87   57.59      .10 

48.53      .10 

45.91      .09 

19.34      .11 

60.30      .56 

13.34     .11 

68.63 -.10 

27.5 

36.04  +  .99   57.67  +  .06 

48.61  +  .06 

45.97  +  .04 

19.42 +.05 

60.73  +  .99 

13.43+  .07 

68.60  +  .05 

8«pf..  6.5 

35.94 -.45!  57.70 +.09 

48.66 +.03 

45.99  -  .01 

19.44      .00 

50.88      .00 

13.49 +.03 

58.63      .91 

16.4 

3.5.15    1,08   57.70 -.09 

48.67  -  .01 

45.94      .07 

19.43  -  .04 

60.73  -  .30 

13.50 -.01 

58.93      .98 

26.4 

33.78    1.67   57,65      .06 

48.64      .06 

45.83      .19 

19.37      .08 

50.29      .56 

13.46     .06 

59.38      .53 

Oct.    6.4 

31.81     9.S3   57.58      .09 

48.57      .08 

45.69      .16 

19.26     .19 

49.61      .80 

13.40     .08 

59.98      .07 

16.4 

29.32-9.67    57.48 -.11 

48.48  -  .10 

45.61  -  .19 

19. 13 -.14 

48.68-1.09 

13.31  -  .11 

60.71  +  .81 

26.3 

26.47    3.03 

57.37      .19 

48.36     .19 

45.30      .« 

18.98      .16 

47.57    1.19 

13.18     .13 

61.61       .95 

No7.  5.3 

23.26    3.97 

57.24      .13 

48.24      .13 

45.06      .95 

18.81      .18 

46.30    1.39 

13.05  .  .14 

62.62    1.06 

15.3 

19.93    3.35   57.11       .19 

48.11      .13 

44.80      .96 

18.61      .19 

44.93    1.39 

12.91      .15 

63.72    1.17 

25.3 

16.56    3.39 

56.99      .19 

47.98      .19 

44.55      .96 

18.43     .19 

43.62    1.40 

12.76     .15 

64.93    1.94 

Dec.   5.2 

13.28-3.16 

56.87  -  .11 

47.86  -  .11 

44.29  -  .95 

18.23 -.19 

42.14  -1.85 

12.62  -  .14 

66.19+1.96 

15.2 

10.25  Hi.85 

56.77  -  .09 

47.76  -  .10 

44.06 -.93 

18.04  -  .18 

40.83 -IJB 

12.49 -.13 

67.47  +1.97 

0  Androm. 

^  Aquarii. 

rPegaei. 

X  Androm. 

tt  Aqaarii. 

(5SoulptoriB. 

X'OotantiB. 

SSPisolnm. 

Mean 
Solar 
Date. 

0      / 
48  16 

96*  39 

66  52 

0      / 
44    9 

108  54 

118*^45' 

172  38 

96  20 

h      m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

h     m 

22  56 

23    8 

23  15 

23  32 

23  38 

23  43 

23  45 

23  59 

8 

8 

8 

» 

8 

8 

8 

8 

July  28.6 

51.01  +  Jt3 

36.22  +  .93 

10.43+ ill 

10.07+  .98 

28.33  +  .98 

10.32  +  .98 

39.98  +1.47 

40.76  +  .95 

Aug.   7.6 

51.22      .18 

36.43      .10 

10.63      .10 

10.33      .94 

28.58     .93 

10.58      .94 

41.36    1.97 

41.00      M 

17.6 

51.38      .13 

36.60      .15 

10.81      .15 

10.55      .10 

28.79     .18 

10.80      .90 

42.53    1.05 

41.22      M 

27.5 

51.49      .06 

36.73      .10 

10.93      .10 

10.71       .13 

28.95      .15 

10.98      .16 

43.44      .77 

41.39      .16 

Sept.  6.5 

51.55 +.03 

36.81      .06 

11.01      .06 

10.81       .08 

29.07      .10 

11.13      .19 

44.07      .48 

41.63      .19 

16.5 

51. 56 -.01 

36.86  +  .03 

11.06 +  .03 

10.88+- .04 

29.15 +.06 

11.21  +  .07 

44.40  +  .18 

41.62 +.06 

26,5 

51.53      .06 

36.87  -  .01 

11. 07 -.01 

10.89 -.01 

29.19 +.01 

11.25+  .03 

44.43  -  .13 

41.69      .04 

Oct.    6.4 

51.45      .10 

36.85      .04 

11.04      .05 

10.86      .06 

29. 19 -.01 

11.26 -.01 

44.14      .44 

41.71  +  .01 

16.4 

51.33      .13 

36.80      .07 

10.98      .08 

10.78      .10 

29.17      .04 

11.23      .06 

43.56      .73 

41.70-  .08 

26.4 

51.19      .15 

36.71       .09 

10.89      .10 

10.67      .13 

29.11      .07 

11.16      .06 

42.68      .99 

41.67      .04 

Nov.   5.3 

51.03-  .17 

36.60  -  .10 

10.78 -.19 

10.52 -.16 

29.02  -  .10 

1 1.05 -.11 

41.57-1.91 

41.61  -  .07 

15.3 

50.84      .17 

36.49      .11 

10.65      .13 

10.35      .18 

28.91      .11 

10.94      .19 

40.26    1.38 

41.53      .00 

25.3 

50.65      .90 

36.38      .19 

10.52     .13 

10.15      .90 

28.79      .19 

10.82     .13 

38.82    1.50 

41.43      .10 

Dec.   5.3 

50.44      .90 

36.26      .11 

10.39      .14 

9.95      .91 

28.67      .19 

10.68      .14 

37.27    1.56 

41.33      .11 

15.2 

50.25      .10 

36.15      .10 

10.25      .14 

9.74      .99 

28.55      .19 

10.54      .14 

35.70    1.57 

41.23      .11 

25.2 

50.06  -  .19 

36.06  -  .09 

10.12 -.13 

9.52  -  .91 

28.43  -  .11 

10.40-  .13 

34.14  -1.51 

41.11 -.11 

35.2 

49.87  -  .18 

36.98 -.OT 

10.00  -  .19 

9.31  -  .91 

28.32 -.10 

10.27 -.19 

32.68  -1.41 

41.00 -.11 

SOLAR  EPHBMERIS,  1889. 


377 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apnarent  Right 

Deviation. 

Hourly 
Motion. 

Bqnation 

o?Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Pacing 
Merid? 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

8 

16.39 

Mean  Noon. 

App. 
Noon. 

// 
57.8 

Bight 
Asoen. 

8 
11.033 

Decli- 
nation. 

+13.94 

Jan.     1 

h    m     8 
18  50  15.64 

-22  56  58!6 

m     a 
+  4    6.57 

16  I8!40 

m     8 
1  11.05 

h   ro     s 
18  46    9.15 

2 

18  54  40.27 

41.11 

22  51  27.2 

26.1 

11.018 

14.38 

4  34.64 

16  18.40 

1  11.00 

18  50    5.71 

3 

18  59    4.52 

5.45 

22  45  28.4 

27.1 

11.001 

15.51 

5   2.34 

16  18.39 

1  10.95 

18  54    2.27 

4 

19    3  28.36 

29.37 

22  39    2.5 

1.0 

10.964 

16.64 

5  29.63 

16  18.38 

1  10.90 

18  57.58.83 

3 

19    7  51.76 

52.85 

22  32   9.7 

8.0 

10.964 

17.75 

5  56.47 

16  18.36 

1  10.84 

19    1  55.39 

6 

19  12  14.67 

15.84 

-22  24  50.3 

48.3 

10.943 

+18.86 

+  622.81 

16  18.34 

1  10.78 

19    5  51.94 

7 

19  16  37.07 

38.31 

22  17    4.3 

2.0 

10.991 

19.96 

6  48.69 

16  18.31 

1  10.71 

19    9  48.50 

8 

19  20  58.93 

60.24 

22   8  52.1 

49.5 

10.899 

91.05 

7  13.99 

16  18.28 

1  10.64 

19  13  45.06 

9 

19  25  20.23 

21.61 

22   0  13.8 

10.9 

10.875 

93.19 

7  38.73 

16  18.24 

1  10.56 

19  17  41.62 

10 

19  29  40.93 

42.38 

21  51    9.8 

6.6 

10.850 

33.19 

8   2.89 

16  18.21 

1  10.48 

19  21  38.17 

II 

19  34    1.03 

2.55 

-21  41  40.3 

36.8 

10.8SM 

+94.95 

+  8  26.44 

16  18.16 

1  10.40 

19  25  34.73 

12 

19  38  20.51 

22.09 

21  31  45.6 

41.8 

10.796 

95.30 

8  49.36 

16  18.11 

1  10.31 

19  29  31.29 

13 

19  42  39.34 

40.98 

21  21  26.0 

21.9 

10.771 

96.39 

9  11.63 

16  18.05 

1  10.23 

19  33  27.85 

14 

19  46  57.49 

59.19 

21  10  41.8 

37.4 

10.743 

37.34 

9  33.23 

16  17.98 

1  10.14 

19  37  24.40 

15 

19  51  14.96 

16.72 

20  59  33.2 

28.5 

10.714 

98.a') 

9  54.15 

16  17.92 

1  10.05 

19  41  20.96 

16 

19  55  31.73 

33.55 

-20  47  60.6 

55.5 

10.685 

+99.34 

+10  14.37 

16  17.84 

1    9.95 

19  45  17.51 

17 

19  59  47.80 

49.67 

20  35  64.4 

59.0 

10.655 

30.39 

10  33.88 

16  17.76 

1    9.85 

19  49  14.07 

18 

20    4    3.15 

5.07 

20  23  44.8 

39.1 

10.635 

31.99 

10  52.67 

16  17.67 

1    9.75 

19  53  10.63 

19 

20    8  17.77 

19.74 

20  10  62.1 

56.1 

10.595 

39.35 

1 1  10.73 

16  17.58 

1    9.65 

19  57    7.19 

20 

20  12  31.65 

33.66 

19  57  56.7 

50.3 

10.564 

33.19 

1128.06 

16  17.48 

1    9.54 

20    1    3.74 

21 

20  16  44.79 

46.84 

-19  44  29.0 

22.3 

10.539 

+34.11 

+1144.64 

16  17.37 

1    9.43 

20    5    0.29 

22 

20  20  57.18 

59.27 

19  30  39.2 

32.2 

10.500 

35.09 

12   0.46 

16  17.26 

1    9.32 

20    8  56.85 

23 

20  25   8.80 

10.93 

19  16  27.8 

20.5 

10.468 

35.99 

12  15.52 

16  17.14 

1    9.21 

20  12  53.41 

24 

20  29  19.65 

21.82 

19    1  55.2 

47.5 

10.436 

36.80 

12  29.80 

16  17.02 

t    9.10 

20  16  49.97 

25 

20  33  29.72 

31.92 

18  46  61.5 

53.5 

10.404 

37.67 

12  43.30 

16  16.90 

1    8.99 

20  20  46.53 

26 

20  37  39.00 

41.23 

-18  31  47.3 

39.0 

10.371 

+38.51 

+12  56.02 

16  16.77 

1    8.88 

20  24  43.08 

27 

20  41  47.48 

49.75 

18  16  13.0 

4.3 

10.338 

39.34 

13    7.95 

16  16.64 

1    8.77 

20  28  39.63 

28 

20  45  55.17 

57.46 

18    0  18.9 

9.9 

10.304 

40.15 

13  19.07 

16  16.50 

1    8.65 

20  32  36.19 

29 

20  50   2.06 

4.36 

17  43  65.5 

56.2 

10.970 

40.95 

13  29.39 

16  16.36 

1    8.54 

20  36  32.75 

30 

20  54    8.12 

10.44 

17  27  33.0 

23.4 

10.836 

41.73 

13  38.90 

16  16.22 

1    8.42 

20  40  29.30 

31 

20  58  13.36 

15.70 

-17  10  42.0 

32.1 

10.909 

+49  50 

+13  47.59 

16  16.07 

1    8.31 

20  44  25.85 

Feb.    1 

21    2  17.78 

20.13 

16  53  32.8 

22.6 

10.167 

43.35 

13  55.44 

16  15.92 

1    8.19 

20  48  22.41 

2 

21    6  21.38 

23.74 

16  35  65.9 

55.5 

10.133 

43.97 

14    2.47 

16  15.77 

1    8.08 

20  52  18.97 

3 

21  10  24.14 

26.51 

16  18  21.7 

11.1 

10.098 

44.69 

14    8.67 

16  15.62 

1    7.96 

20  56  15.52 

4 

21  14  26.07 

28.45 

16   0  20.5 

9.7 

10.063 

45.38 

14  14.04 

16  15.46 

1    7.85 

21    0  12.08 

5 

21  1827.18 

29.57 

-15  4162.9 

51.9 

10.099 

+46.06 

+14  18.68 

16  15.30 

1    7.73 

21    4    8.63 

6 

21  22  27.46 

29.85 

15  23  29.4 

18.2 

9995 

46.79 

14  22.30 

16  15.13 

1    7.62 

21    8    5.19 

7 

21  26  26.92 

29.31 

15    4  40.2 

28.8 

9.961 

47.38 

14  25.19 

16  14.96 

1    7.50 

21  12    1.75 

8 

21  30  25.56 

27.95 

14  45  35.8 

24.2 

9.997 

47.99 

14  27.27 

16  14.79 

1    7.39 

21  15  58.30 

9 

21  34  23.38 

25.77 

14  26  16.7 

4.9 

9.893 

48.60 

14  28.54 

16  14.61 

1    7.28 

21  19  54.85 

10 

2138  20.41 

22.79 

-14    6  43.2 

31.3 

9.860 

+49.18 

+14  29.01 

16  14.43 

1    7.17 

2123  51.40 

11 

21  42  16.65 

19.02 

13  46.55.9 

43.8 

9.897 

49.75 

14  28.69 

16  14.24 

1    7.06 

2127  47.96 

12 

21  46  12.12 

14.48 

13  26  55.0 

42.8 

0.796 

50.31 

14  27.59 

16  14.05 

1    6.95 

21  31  44.52 

13 

21  50  e.m 

9.18 

13    6  40.9 

28.6 

9.765 

50.86 

14  25.73 

16  13.86 

1    6.85 

21  35  41.08 

14 

21  54    0.79 

3.13 

12  46  14.2 

1.8 

9.734 

51.37 

14  23.13 

16  13.66 

I    6.74 

21  39  37.63 

15 

21  57  54.01 

56.33 

-12  25.35.2 

22.8 

9.704 

+51.86 

+  14  19.79 

16  13.46 

1    6.64 

21  43  34.18 

16 

22    146.51 

48.81 

-12    4  44.4 

31.9 

9.674 

+52.35 

+  14  15.73 

16  13.25 

1    6.53 

21  47  30.73 

Non.— For  mean  time  intenral  of  semidiameter  paaalng  meridian,  sabtraot  0".10  fh>m  the  sidereal  InterraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 
Ascension. 

De^ati 
Mean  Noon. 
-12    444.4 

Dt 

on. 

App. 
Noon. 

525S: 

of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Paaaing 
Merid. 

1 
Sidereal 
Time 

of 
Mean 
Noon. 

h   m     a 
21  47  30.7:1 

Mean  Koon. 

App. 
Noon. 

Right 
Aflcen. 

s 
9.674 

DeoU. 
nation. 

+58.35 

>Vb.  16 

b    ni     8 
22    I  46.51 

48.81 

3K9 

lU       s 

+  14  15.73 

16  13.25 

m    8 
1  6.53 

17 

22   5  38.32 

40.60 

11  43  42.1 

29.6 

9.645 

59.83 

14  10.98 

16  13.03 

1  6.43 

21  51  27.29 

18 

22    9  29.44 

31.70 

1 1  22  28.6 

16.1 

9.617 

53.38 

14    5.54 

16  12.81 

1  6.33 

21  55  23.84 

19 

22  13  19.90 

22.14 

11    0  64.4 

51.9 

9.589 

53.79 

13  59.45 

16  12.59 

1  6.23 

21  59  20.39 

20 

22  17    9.71 

11.92 

10  39  29.9 

17.4 

9.563 

54.14 

13  52.70 

16  12.37 

1  6.13 

22    3  16.95 

21 

22  20  58.89 

61.07 

-10  17  45.5 

33.0 

9.537 

+54.54 

+  13  45.32 

16  12.14 

1  6.04 

22    7  13.50 

22 

22  24  47.46 

49.61 

9  55  51.5 

39.1 

9.513 

54.93 

13  37.33 

16  11.91 

1  5.95 

22  II  10.06 

83 

22  28  35.42 

37.55 

9  33  48.5 

36.1 

9487 

55.31 

13  28.74 

16  11.67 

1  5.86 

22  15    6.61 

34 

22  32  22.80 

24.90 

9  1136.8 

24.4 

9.463 

55.65 

13  19.56 

16  11.43 

1  5.77 

22  19    3.16 

25 

22  36    9.61 

11.68 

8  49  16.7 

4.4 

9.439 

55.99 

13    9.81 

16  11.19 

1  5.69 

22  22  59.71 

26 

22  39  55.87 

57.91 

-  8  26  48.8 

36.6 

9.416 

+56.38 

+12  59.52 

16  10.95 

1  5.61 

22  26  56.26 

27 

22  43  41.60 

43.60 

8   4  13.3 

1.2 

9.394 

56.63 

12  48.70 

16  10.71 

1  5.53 

22  30  52.82  1 

28 

22  47  26.80 

28.76 

7  4130.8 

18.8 

9.373 

56.91 

12  37.35 

16  10.47 

1  5.45 

22  34  49.37  | 

Mar.    1 

22  51  11.48 

13.41 

7  1841.6 

29.7 

9.3S3 

57.19 

12  25.47 

16  10.22 

1  5.38 

22  38  45.92  1 

2 

22  54  55.67 

57.57 

6  55  46.0 

34.2 

9.333 

57.44 

12  13.10 

16    9.98 

1  5.31 

22  42  42.481 

3 

22  58  39.38 

41.24 

-  6  32  44.5 

32.9 

9.313 

+57.68 

+12   0.25 

16    9.73 

I  5.24 

22  46  39.03 , 

4 

23    2  22.62 

24.44 

6    9  37.6 

26.2 

9.393 

57.89 

11  46.94 

16    9.48 

1  5.17 

22  50  35.58 

5 

23    6    5.42 

7.20 

5  46  25.7 

14.5 

9.374 

58.09 

11  33.18 

16    9.23 

1  5.10 

22  54  32.13 

6 

23    9  47.78 

49.52 

5  22  69.2 

58.2 

9356 

58.38 

11  18.98 

16    8.98 

1  5.04 

22  58  28.69 

7 

23  13  29.72 

31.42 

4  59  48.4 

37.6 

9.940 

58.44 

11    4.36 

16    8.73 

1  4.99 

23    2  25.25 

8 

23  17  11.25 

12.91 

-  4  36  23.8 

13.2 

9.934 

+58,39 

+10  49.35 

16    8.47 

1  4.94 

23    6  21.80 

9 

23  20  52.41 

54.03 

4  12  55.8 

45.4 

9.908 

58.73 

10  33.96 

16   8.21 

1  4.89 

23  10  18.35 

JO 

23  24  33.22 

34.80 

3  49  24.8 

14.6 

9.193 

58.84 

10  18.21 

16   7.95 

1  4.84 

23  14  14.90 

11 

23  28  13.68 

15.22 

3  25  51.0 

41.1 

9.179 

58.95 

10    2.12- 

16    7.69 

1  4.80 

23  18  11.45, 

12 

23  31  53.81 

55.31 

3    2  15.0 

5.3 

9.166 

59.03 

9  45.70 

16    7.43 

1  4.75 

23  22    8.00 

13 

23  35  33.66 

35.11 

-  2  38  37.1 

27.7 

9.155 

+50.10 

+  9  28.99 

16    7.17 

1  4.71 

23  26    4.55 

14 

23  39  13.24 

14.65 

2  14  57.7 

48.6 

9.144 

59.17 

9  12.02 

16    6.91 

1  4.67 

2330    i.ii; 

15 

23  42  52.57 

53.93 

1  51  17.0 

8.2 

9.134 

59.93 

8  54.80 

16   6.64 

1  4.64 

23  33  57.66  ; 

16 

23  46  31.67 

32.99 

1  27  35.4 

26.9 

9.135 

59.94 

8  37.35 

16   6.37 

1  4.61 

23  37  54.22 

17 

23  50  10.57 

11.85 

1    3  53.4 

45.2 

9.118 

59.35 

8  19.70 

16    6.10 

1  4.58 

2:5  41  50.77 

18 

23  53  49.29 

50.52 

-  0  40  11.3 

3.4 

9.111 

+59.95 

+  8    1.87 

16    5.83 

1  4.56 

2-3  45  47.32 

19 

2:}  57  27.87 

29.04 

-  0  16  29.3 

21.7 

9.105 

59.94 

7  43.90 

16    5.55 

1  4.54 

23  49  43.87 

20 

0    1    6.32 

7.44 

+  07  12.2 

19.5 

9.100 

59.31 

7  25.80 

16    5.27 

1  4.52 

23  53  40.42 

21 

0    4  44.66 

45.74 

0  30  52.8 

59.8 

9.096 

59.17 

7    7.59 

16    4.99 

1  4.50 

23  57  36.97 

22 

0    8  22.92 

23.96 

0  54  32.2 

38.9 

9.093 

59.11 

6  49.31 

16    4.71 

1  4.49 

0    1  33.52 

23 

0  12    1.13 

2.12 

+  1  18  10.0 

16.4 

9.091 

+59.03 

+  6  30.97 

16    4.43 

1  4.48 

0    5  30.08 

24 

0  15  39.29 

40.23 

1  41  45.9 

52.0 

9.090 

58.95 

6  12.58 

16    4.15 

I  4.47 

0    9  26.64 

25 

0  19  17.43 

18.32 

2    5  19.7 

25.5 

9.089 

58.85 

5  54.16 

16    3.86 

1  4.47 

0  13  23.19 

26 

0  22  55.57 

56.41 

2  28  50.9 

56.4 

9.089 

58.74 

5  35.75 

16    3.58 

1  4.47 

0  17  19.74 

27 

0  26  33.73 

34.53 

2  52  19.1 

24.3 

9.090 

58.61 

5  17.36 

16    3.30 

1  4.47 

0  21  16.29 

28 

0  30  11.92 

12.67 

-1-  3  15  44.0 

48.8 

9.093 

+56.46 

+  4  59.00 

16    3.02 

1  4.47 

0  25  12.85 

29 

0  33  50.17 

50.88 

3  39    5.1 

9.6 

9.095 

58.99 

4  40.70 

16    2.73 

1  4.47 

0  29    9.40 

30 

0  37  28.50 

29.16 

4    2  22.2 

26.4 

9.098 

56.11 

4  22.48 

16    2.45 

1  4.48 

0  33    5.95 

31 

0  41    6.91 

7.53 

4  25  34.9 

38.8 

9.103 

57.93 

4    4.35 

16    2.17 

1  4.49 

0  37    2.50 

32 

0  44  45.41 

45.99 

4  48  43.0 

46.6 

9.107 

57  71 

3  46.31 

16    1.89 

1  4.51 

0  40  59.05 

33 

0  48  24.03 

24.56 

+  511  45.9 

49.2 

9.113 

+57.49 

+  3  28.38 

16    1.61 

1  4.53 

0  44  65.61 

34 

0  52    2.78 

3.26 

+  5  34  43.2 

46.2 

9.118 

+57.36 

+  3  10.58 

16    1.33 

1  4.56 

0  48  52.16 

MOTR.~For  mean  time  internal  of  aemidiameter  pswaing  meridian,  subtract  0*.18  from  the  sidereal  interral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  i 
Ascenaio 

liRht 

n. 

Apparent 
Decimation. 

Hourly 
Motion. 

Eonation 

of  Time 

for 

Semi- 
diameter 
at 

Sidereal 
Time  of 
Semid. 

Sidereal 

Time 

of 

Mean  Noon. 

App. 
Noon. 

8 

Mean  Noon. 

App. 
No<in. 

Bight 
Ascen. 

8~ 

Decli- 
nation. 

^sfsr* 

^?SS?"' 

Pa««ing 
Mend. 

Mean 
Noon. 

h    m     8 

O          /        */ 

II 

m     8 

/     /I 

m     8 

h  m     8 

Apr.    1 

0  44  45.41 

45.99 

-1-  4  48  43.0 

46.6 

9.107 

+57.71 

+3  46.31 

16    1.89 

1  4.51 

0  40  59.05 

2 

0  48  24.03 

24.56 

5  1 1  45.9 

49.2 

9.113 

57.49 

3  28.38 

16    1.61 

1  4.53 

0  44  55.61 

3 

0  52   2.78 

3.26 

5  34  43.2 

46.2 

9.118 

57.96 

3  10.58 

16    1.33 

1  4.56 

0  48  52.16 

4 

0  55  41.69 

42.13 

5  57  34.6 

37.3 

9.194 

57.00 

2  52.93 

16    1.06 

1  4.59 

0  52  48.71 

5 

0  59  20.75 

21.14 

6  20  19.7 

22.1 

9.139 

56.74 

2  35.45 

16    0.79 

1  4.62 

0  56  45.27 

6 

1    2  59.99 

60.34 

+  6  42  58.2 

60.3 

9.140 

+56.46 

+2  18.15 

16    0.52 

1  4.65 

1    0  41.82 

7 

1    6  39.43 

39.73 

7    529.8 

31.6 

9.148 

56.16 

2    1.04 

16    0.25 

1  4.68 

1    4  38.37 

8 

1  10  19.08 

19.34 

7  27  54.2 

5.5.7 

9.157 

55.85 

1  44.14 

15  59.98 

1  4.71 

1    8  34.92 

9 

1  13  58.96 

59.18 

7  50  10.8 

12.1 

9.167 

55.53 

1  27.48 

15  59,71 

1  4.75 

1  12  31.48 

10 

1  17  39.10 

39.28 

8  12  19.4 

20.5 

9.178 

55.19 

1  11.06 

15  59.45 

1  4.79 

1  16  28.03 

II 

1  21  19.51 

19.65 

+  8  34  19.7 

20.5 

9.190 

+54.83 

+0  54.92 

15  58.18 

1  4.83 

1  20  24.59 

12 

1  25   0.20 

0.30 

85611.3 

11.9 

9.909 

54.46 

0  39.06 

15  58.91 

1  4.88 

1  24  21.14 

13 

12841.20 

41.26 

9  17  53.9 

54.3 

9.915 

54.08 

0  23.51 

15  58.64 

1  4.93 

1  28  17.69 

14 

1  32  22.52 

22.54 

9  39  27.1 

27.3 

9.999 

53.68 

+0   8.28 

15  58.38 

1  4.98 

1  32  14.24 

15 

1  36    4.18 

4.16 

10    0  50.7 

50.7 

9.944 

53.98 

-0    6.61 

1558.11 

1  5.03 

1  36  10.80 

16 

1  39  46.21 

46.15 

+10  22   4.5 

4.3 

9.959 

+59.86 

-0  21.14 

15  57.85 

1  5.09 

1  40    7.35 

17 

1  43  28.63 

28.53 

10  43    8.1 

7.7 

9.976 

59.49 

0  35.28 

15  57.58 

1  5.14 

1  44    3.91 

18 

147  11.44 

11.31 

11    4    1.1 

0.5 

9.993 

61.97 

0  49.01 

15  57.32 

1  5.20 

1  48   0.47 

19 

1  50  54.67 

54.51 

1124  43.2 

42.4 

9.311 

51.59 

1    2.33 

15  57.05 

1  5.26 

I  51  57.02 

20 

1  54  38.34 

.38.14 

11  45  14.2 

13.2 

9.399 

51.05 

1  15.21 

15  56.79 

1  5.32 

1  55  53.57 

21 

1  58  22.46 

22.23 

+12    5  33.7 

■   32.6 

9.348 

+50.56 

-1  27.64 

15  56,53 

15.38 

1  59  60.12 

22 

2   2   7.04 

6.78 

12  25  41.3 

40.1 

9.367 

50.06 

1  39.61 

15  56.27 

15.45 

2    3  46.67 

23 

2    5  52.10 

51.81 

12  45  36.9 

35.5 

9.387 

49.55 

1  51.11 

15  56.01 

1  5.51 

2   7  43.23 

24 

2   9  37.65 

37.33 

13    5  20.0 

18.4 

9.408 

49.03 

2   2.12 

15  55.75 

1  5.58 

2  11  39.79 

25 

2  13  23.69 

23.34 

13  24  50.3 

48.6 

9.499 

48.49 

2  12.63 

15  55.50 

1  5.65 

2  15  36.34 

26 

2  17  10.24 

9.86 

+  13  44    7.6 

5.8 

9.450 

+47.94 

-2  22.63 

15  55.25 

1  5.72 

2  19  32.89 

27 

2  20  57..30 

56.90 

14    3  11.4 

9.5 

9.471 

47.38 

2  32.12 

15  55.00 

1  5.80 

2  23  29.44 

28 

2  24  44.88 

44.46 

14  2161.4 

59.4 

9.494 

46.80 

2  41.09 

15  54.75 

1  5.88 

2  27  26.00 

29 

2  28  32.98 

32.54 

14  40  37.3 

35.2 

9.516 

46.91 

2  49.54 

15  54.51 

1  5.96 

2  3122.55 

30 

2  32  21.62 

21.15 

14  58  58.7 

56.5 

9.538 

45.59 

2  57.46 

15  54.27 

1  6.04 

2  35  19.10 

May    1 

2  36  10.79 

10.30 

+15  17    5.3 

3.1 

9.560 

+44.97 

-3    4.84 

15  54.03 

1  6.12 

2  39  15.66 

2 

2  39  60.50 

59.99 

15  34  56.8 

54.5 

9.583 

44.39 

3  11.69 

15  53.80 

1  6.20 

2  43  12.21 

3 

2  43  50.75 

50.22 

15  52  32.8 

.30.5 

9.605 

43.67 

3  18.00 

15  53.57 

I  6.28 

2  47    8.76 

4 

2  47  41.54 

41.00 

16    9  53.0 

50.6 

9.698 

43.00 

3  23.77 

15  53.35 

1  6.37 

2  51    5.32 

5 

2  51  32.87 

32.31 

16  26  57.1 

54.7 

9.650 

49.39 

3  29.00 

15  53.13 

16.45 

2  55    1.87 

6 

2  55  24.74 

24.17 

+  16  43  44.7 

42.3 

9.673 

+41.63 

-3  33.68 

15  52.91 

1  6.53 

2  58  58.43 

7 

2  59  17.17 

16.59 

17    0  15.5 

13.1 

9  696 

40.93 

3  37.81 

15  52.69 

1  6.61 

3    2  54.99 

8 

3    3  10.10 

9.56 

17  16  29.3 

26.9 

9.719 

40.91 

3  41.38 

15  52.49 

1  6.69 

3    6  51.55 

9 

3    7    3.70 

3.09 

17  32  25.8 

23.4 

9.749 

39.48 

3  44.39 

15  52.28 

1  6.77 

3  10  48.13 

10 

3  10  57.79 

57.17 

17  48    4.6 

2.2 

9.766 

38.74 

3  46.86 

15  52.08 

1  6.85 

3  14  44.66 

11 

3  14  52.44 

51.81 

+18    3  25.4 

23.0 

9.789 

+37.99 

-3  48.77 

15  51.87 

1  6.93 

3  18  41.22 

12 

3  18  47.66 

47.03 

18  18  28.0 

25.6 

9.813 

37.93 

3  50.11 

15  51.67 

1  7.01 

3  22  37.77 

13 

3  22  43.45 

42.82 

18  33  12.1 

9.7 

9.836 

36.45 

3  50.88 

15  51.47 

1  7.09 

3  26  34.33 

14 

3  26  39.80 

39.17 

1847  37.5 

35.2 

9.860 

35.66 

3  51.08 

15  51.27 

1  7.17 

3  30  30.88 

15 

3  30  36.72 

36.09 

19    1  43.9 

41.6 

9.883 

34.87 

3  50.71 

15  51.07 

I  7.25 

3  34  27.44 

16 

3  34  34.21 

.33.58 

+19  1531.0 

28.8 

9.907 

+34.06 

-3  49.78 

15  50.88 

1  7.34 

3  38  23.99 

17 

3  38  32.27 

31.64 

+  19  28  58.5 

56.4 

9.931 

+33.94 

-3  48.28 

15  50.69 

1  7.42 

3  42  20.55 

Non.— For  meHi  time  Interval  of  semidlameter  passing  meridian,  snbtraot  0M8  firam  the  sidereal  interraL 
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SOLAR  EPHEMERIS,  1889. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 

Apparent 
Declination. 

Hourly 
Motion. 

of  Time 
for 

Semi- 
diameter 

A^j^t 

Sidereal 
Time  of 
Semid. 
Paaaing 
Mend: 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Aacen. 

DeoU- 
nation. 

May  17 

h    m    8 
3  38  32.27 

8 

31.64 

O          /       // 

+19  28  58.5 

// 
56.4 

8 

9.931 

+33.94 

m     8 
-3  48.28 

15  50.69 

m    8 
1  7.42 

h  m     a 
3  42  20.55 

18 

3  42  30.90 

30.28 

19  42    6.3 

4.2 

9.955 

39.41 

3  46.21 

15  50.50 

1  7.50 

3  46  17.10 

19 

3  46  30.10 

29.48 

19  54  54.1 

52.1 

9.979 

31.57 

.3  43.57 

15  50.31 

1  7.58 

3  50  13.66 

20 

3  50  29.86 

29.25 

20    7  21.6 

19.7 

lO.OOS 

30.79 

3  40.37 

15  50.12 

1  7.65 

3  54  10.21 

21 

3  54  30.17 

29.57 

20  19  28.6 

26.8 

10.095 

29.85 

3  36.61 

15  49.94 

1  7.73 

3  58   6.77 

22 

3  58  31.03 

30.44 

+20  31  14.9 

13.1 

10.048 

+98.98 

-3  32.30 

15  49.76 

1  7.80 

4    2    3.33 

23 

4    2  32.44 

31.86 

20  42  40.1 

38.4 

10.070 

98.11 

3  27.45 

15  49.58 

1  7.87 

4    5  59.88 

24 

4    6  34.30 

33.82 

20  53  44.1 

42.5 

10.093 

27.29 

3  22.07 

15  49.41 

1  7.94 

4    9  56.44 

25 

4  10  36.85 

36.29 

21    4  26.7 

25.2 

10.113 

26.39 

3  16.16 

15  49.25 

1  8.01 

4  13  53.00 

26 

4  14  39.81 

39.27 

21  14  47.5 

46.1 

10.134 

95.42 

3    9.75 

15  49.09 

1  8.08 

4  17  49.55 

27 

4  18  43.26 

42.74 

-1^21  24  46.4 

45.1 

10.154 

+24.60 

-3   2.85 

15  48.93 

1  8.15 

4  2146.11 

28 

4  22  47.19 

46.69 

21  34  23.2 

22.0 

10.173 

23.67 

2  55.48 

15  48.78 

1  8.21 

4  25  42.67 

29 

4  26  51.58 

51.10 

21  43  37.6 

36.5 

10.199 

23.63 

2  47.66 

15  48.63 

1  8.27 

4  29  39.23 

30 

4  30  56.40 

55.95 

2152  29.4 

28.4 

10.910 

21.68 

2  39.39 

15  48.49 

1  8.33 

4  33  35.78 

31 

4  35    1.65 

1.22 

22   0  58.4 

57.5 

10.227 

20.73 

2  30.70 

15  48.35 

1  8.39 

4  37  32.34 

June   1 

4  39    7.31 

6.90 

+22    9    4.4 

3.6 

10.943 

+19.76 

-2  21.61 

15  48.21 

1  8.45 

4  41  28.90 

2 

4  43  13.33 

12.95 

22  16  47.2 

46.5 

10.258 

18.79 

2  12.14 

15  48.08 

1  8.50 

4  45  25.45 

3 

4  47  19.71 

19.36 

22  24    6.7 

6.1 

10.973 

17.89 

2   2.31 

15  47.96 

1  8.55 

4  49  22.01 

4 

4  51  26.43 

26.11 

22  31    2.6 

2.1 

10.287 

16.84 

1  52.14 

15  47.85 

1  8.60 

4  53  18.57 

5 

4  65  33.48 

33.19 

22  37  34.9 

34.5 

10.300 

15.85 

1  41.65 

15  47.74 

1  8.65 

4  57  15.12 

6 

4  59  40.82 

40.56 

+22  43  43.3 

43.0 

10.319 

+14.86 

-130.87 

15  47.63 

1  8.69 

5    1  11.68 

7 

5    3  48.44 

48.21 

22  49  27.8 

27.5 

10.383 

13.86 

1  19.81 

15  47.52 

1  8.73 

5   5   8.24 

8 

5    7  56.32 

56.12 

22  54  48.2 

47.9 

10.333 

12.85 

1    8.48 

15  47.42 

1  8.77 

5   9    4.80 

9 

5  12   4.45 

4.29 

22  59  44.5 

44.3 

10.343 

11.84 

0  56.91 

15  47.33 

1  8.81 

5  13    1.35 

10 

5  16  12.80 

12.67 

23    4  16.5 

16.3 

10.359 

10.83 

0  45.12 

15  47.24 

1  8.84 

5  16  57.91 

11 

5  20  21.35 

21.26 

+23    8  24.1 

23.9 

10.360 

+  9.81 

-0  33.13 

15  47.15 

1  8.87 

5  20  54.47 

12 

5  24  30.09 

30.03 

23  12    7.2 

7.1 

10.367 

8.79 

0  20.95 

15  47.06 

1  8.89 

5  24  51.03 

13 

5  28  39.00 

38.98 

23  15  25.9 

25.9 

10.374 

7.77 

-0   8.60 

15  46.97 

1  8.91 

5  28  47.59 

14 

5  32  48.06 

48.07 

23  18  20.0 

20.0 

10.380 

6.74 

+0    3.90 

15  46.88 

1  8.93 

5  32  44.15 

15 

5  36  57.25 

57.30 

23  20  49.4 

49.4 

10.385 

5.71 

0  16.54 

15  46.80 

1  8.94 

5  36  40.70 

16 

5  41    6.55 

6.64 

+23  22  54.1 

54.1 

10.390 

+  4.68 

+0  29.29 

15  46.73 

1  8.96 

5  40  37.26 

17 

5  45  15.95 

16.07 

23  24  34.2 

34.2 

10.303 

3.66 

0  42.13 

15  46.66 

1  8.97 

5  44  33.82 

18 

5  49  25.42 

25.57 

23  25  49.6 

49.6 

10.395 

9.63 

0  55.05 

15  46.59 

1  8.97 

5  48  30.38 

19 

5  53  34.94 

35.13 

23  26  40.2 

40.2 

10.397 

1.60 

1    8.01 

15  46.53 

1  8.97 

5  52  26.93 

20 

5  57  44.48 

44.71 

2:^27    6.0 

6.0 

10.396 

+  0.57 

1  21.00 

15  46.47 

1  8.97 

5  56  23.49 

21 

6    1  54.04 

54.31 

+23  27    7.1 

7.1 

10.396 

-0.46 

+1  34.00 

15  46.41 

1  8.97 

6   0  20.05 

22 

6    6    3.58 

3.89 

23  26  43.5 

43.5 

10.397 

1.50 

1  46.98 

15  46.36 

1  8.97 

6    4  16.61 

23 

6  10  13.08 

13.43 

23  25  55.0 

55.0 

10.394 

2.63 

1  59.92 

15  46.31 

1  8.96 

6    8  13.16 

24 

614  22.51 

22.89 

23  24  41.7 

41.6 

10.390 

3.67 

2  12.79 

15  46.27 

1  8.95 

6  12   9.72 

25 

6  18  31.83 

32.25 

23  23    3.8 

3.6 

10.386 

4.60 

2  25.57 

16  46.23 

1  8.93 

6  16    6.28 

26 

6  22  41.04 

41.49 

+23  21    1.2 

1.0 

10.380 

-6.62 

+2  38.22 

15  46.20 

1  8.91 

6  20   2.84 

27 

626  50.11 

50.60 

23  18  34.0 

33.7 

10.373 

6.64 

2  50.74 

15  46.18 

1  8.88 

6  23  59.39 

28 

6  30  59.00 

59.52 

23  15  42.2 

41.9 

10.365 

7.66 

3    3.07 

15  46.16 

1  8.85 

6  27  55.95 

29 

6  35    7.68 

8.24 

23  12  25.9 

25.5 

10.357 

8.68 

3  15.20 

15  46.14 

18.82 

6  31  52.51 

30 

6  39  16.14 

16.73 

23    8  45.2 

44.7 

10.347 

9-70 

327.10 

15  46.13 

1  8.79 

6  35  49.07 

31 

6  43  24.35 

24.98 

+23    4  40.2 

39.6 

10.336 

-10.71 

+3  38.76 

15  46.13 

1  8.76 

6  39  45.62 

32 

6  47  .32.28 

32.94 

+23    0  11.0 

10.3 

10.324    -II.79I 

+3  50.13 

15  46.13 

1  8.72 

6  43  42.18 

NoTB«— For  mean  time  interv^  of  semidiamoter  passing  moridiau,  subtract  0".19  ftom  the  sidereal  interral. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON 

Bate. 

Apparent  Bight 
Aacension. 

D^il^l 

Hourly 
Motion. 

Bqnation 
of  Time 

Semi, 
diameter 

Sidereal 
Xiineof 
Semid. 

Slderaal 

Time 

of 

for 

at 

Mean  Noon. 

#r 

Mean  Koon. 

App. 
Noon. 

Right 
Asoen. 

Decli- 
nation. 

^jKsr* 

^ssr* 

Passing 
Meridf 

Mean 
Noon. 

h    m    B 

B 

O         /      It 

II 

B 

II 

m     8 

1    It 

m   8 

h  m     8 

July    J 

6  43  24.35 

24.98 

-1-23    4  40.2 

39.6 

10.336 

-10.71 

+3  38.76 

15  46.13 

1  8.76 

6  39  45.62 

2 

6  47  32.28 

32.94 

23   0  11.0 

10.3 

10.394 

11.79 

3  50.13 

15  46.13 

1  8.72 

6  43  42.18 

3 

6  51  39.90 

40.59 

22  55  17.8 

17.0 

10.31  J 

19.73 

4    1.18 

15  46.14 

1  8.68 

6  47  38.74 

4 

6  55  47.19 

47.91 

22  49  60.5 

59.5 

10.907 

13.79 

4  11.92 

15  46.15 

1  8.64 

6  51  35.30 

5 

6  59  54.14 

54.89 

22  44  19.4 

18.3 

10.989 

14.70 

4  22.32 

15  46.16 

1  8.59 

6  55  31.85 

6 

7    4    0.72 

1.50 

-1-22  38  14.6 

13.4 

10.966 

-15.60 

-1-4  32.34 

15  46.18 

1  8.54 

6  59  28.41 

7 

7    8   6.92 

7.73 

22  31  46.3 

45.0 

10.940 

16.67 

4  41.98 

15  46.21 

1  8.49 

7    3  24.97 

8 

7  12  12.71 

13.54 

22  24  54.6 

53.3 

10339 

17.64 

4  51.21 

15  46.24 

1  8.44 

7    7  21.53 

9 

7  16  18.08 

18.93 

22  17  39.9 

^.3 

10.915 

18.60 

5   0.03 

15  46.27 

1  8.38 

7  1 1  18.08 

10 

7  20  23.02 

23.89 

22  10    1.8 

0.1 

10.107 

19.55 

5   8.41 

15  46.30 

1  8.32 

7  15  14.64 

II 

7  24  27.52 

28.41 

■f22    161.0 

59.2 

10.178 

-90.50 

-h5  16.35 

15  46.34 

1  8.26 

7  19  11.20 

12 

7  28  31.56 

32.47 

21  53  37.6 

35.6 

10.159 

91.44 

5  23.83 

15  46.38 

1  8.20 

7  23   7.76 

13 

7  32  35.13 

36.06 

2144  51.6 

49.5 

10.130 

99.38 

5  30.85 

15  46.43 

1  8.13 

7  27    4.31 

14 

7  36  38.22 

39.17 

21  35  43.3 

41.1 

10.119 

93.30 

5  37.39 

15  46.48 

1  8.06 

.7  31    0.87 

15 

7  40  40.83 

41.79 

2126  13.1 

10.8 

10.099 

94.91 

5  43.43 

15  46.53 

1  7.99 

7  34  57.43 

16 

7  44  42.95 

43.92 

-1-21  16  21.0 

18.6 

10.078 

-95.19 

+5  48.98 

15  46.58 

1  7.92 

7  38  53.99 

17 

7  4844.56 

45.55 

21    6   7.1 

4.6 

10.056 

96.09 

5  54.03 

15  46.64 

1  7.84 

7  42  50.55 

18 

7  52  45.65 

46.65 

20  55  31.8 

29.1 

10.034 

96.91 

5  58.56 

15  46.70 

1  7.76 

7  46  47.10 

19 

7  56  46.21 

47.22 

20  44  35.3 

32.5 

10.019 

97.79 

6   2.57 

15  46.77 

1  7.68 

7  50  43.65 

20 

8   0  46.25 

47.27 

20  33  17.9 

15.0 

9.900 

98.65 

6   6.05 

15  46.85 

1  7.60 

7  54  40.21 

21 

8    4  45.76 

46.78 

-»-20  2l  39.7 

36.7 

9.967 

-«9.51 

+6   9.00 

15  46.93 

1  7.52 

7  58  36.77 

22 

8    8  44.72 

45.74 

20   9  40.9 

37.8 

9.944 

30.87 

6  11.40 

15  47.01 

1  7.44 

8   2  33.33 

23 

8  12  43.11 

44.14 

19  57  21.8 

18.6 

9.991 

31.99 

6  13.24 

15  47.09 

1  7.36 

8   6  29.88 

24 

8  16  40.93 

41.97 

19  44  42.8 

39.5 

9.898 

39.05 

6  14.51 

15  47.18 

1  7.28 

8  10  26.43 

25 

8  20  38.18 

39.21 

19  3144.0 

40.6 

9.874 

39.86 

6  15.20 

15  47.28 

1  7.19 

8  14  22.99 

26 

8  24  34.84 

35.87 

•1-19  18  25.6 

22.1 

9.850 

-33.66 

+6  15.30 

15  47.38 

1  7.11 

8  18  19.55 

27 

8  28  30.92 

31.94 

19    4  48.1 

44.5 

9.895 

34.46 

6  14.81 

15  47.48 

1  7.02 

822  16.11 

28 

8  32  26.40 

27.42 

18  50  51.7 

48.0 

9.600 

35.94 

6  13.73 

15  47.60 

1  6.94 

8  26  12.67 

29 

8  36  21.27 

22.28 

18  36  36.6 

32.9 

9.774 

36.01 

6  12.05 

15  47.72 

1  6.85 

8  30   9.22 

30 

8  40  15.52 

16.52 

18  2163.1 

59.4 

9.748 

36.77 

6   9.75 

15  47.84 

1  6.70 

8  34    5.77 

31 

8  44    9.16 

10.15 

•fl8    7  11.6 

7.8 

9.798 

-37.68 

+6    6.82 

15  47.96 

1  6.67 

8  38   2.33 

Aug.   1 

8  48   2.18 

3.16 

17  5162.3 

58.4 

9.696 

38.95 

6    3.28 

15  48.09 

1  6.58 

8  41  58.89 

2 

8  5154.58 

55.55 

17  36  35.6 

31.7 

9.670 

38.97 

5  59.12 

15  48.23 

1  6.50 

8  45  55.45 

3 

8  55  4G.35 

47.31 

17  20  51.8 

47.9 

9.644 

39.68 

5  54.34 

15  48.37 

1  6.41 

8  49  52.00 

4 

8  59  37.51 

38.45 

17   4  51.1 

47.2 

9.618 

40.38 

5  48.94 

15  48.51 

1  6.33 

8  53  48.55 

5 

9   3  28.05 

28.97 

+16  48  33.7 

29.8 

9.593 

-41.06 

+5  42.92 

15  48.66 

1  6.24 

8  57  45.11 

6 

9    7  17.97 

18.87 

16  31  60.0 

56.1 

9.568 

41.73 

5  36.29 

15  48.81 

1  6.16 

9    1  41.66 

7 

9  11    7.29 

8.17 

16  15  10.5 

6.6 

9.543 

49.39 

5  29.05 

15  48.96 

1  6.07 

9   5  38.21 

8 

9  14  56.01 

56.87 

15  58   5.4 

1.6 

9.518 

43.04 

521.21 

15  49.12 

1  5.99 

9    9  34.77 

9 

918  44.14 

44.97 

15  40  44.9 

41.1 

9.494 

43.67 

5  12.79 

15  49.28 

1  5.90 

9  13  31.33 

10 

9  22  31.69 

32.49 

•(-13  23   9.3 

5.6 

9.470 

-44.99 

+5    3.78 

15  49.45 

1  5.82 

9  17  27.88 

It 

9  26  18.67 

19.44 

15    5  19.0 

15.3 

9.446 

44.90 

4  54.20 

15  49.62 

1  5.74 

9  21  24.44 

12 

9  30   5.09 

5.83 

14  47  14.2 

10.6 

9.493 

45.50 

4  44.07 

15  49.79 

1  5.66 

9  25  21.00 

13 

9  33  50.96 

51.67 

14  28  55.3 

51.8 

9.400 

46.08 

4  33.39 

15  49.96 

1  5.58 

9  29  17.55 

14 

9  37  36.30 

36.98 

14  10  22.6 

19.2 

9.379 

4665 

4  22.17 

15  50.13 

1  5.50 

9  33  14.10 

15 

9  4121.12 

21.77 

-1-13  51  36.3 

33.0 

9.358 

-47.91 

+4  10.43 

15  50.30 

1  5.42 

9  37  10.66 

16 

9  45   5.43 

6.05 

+13  32  36.7 

38.5 

9.337 

-47,76 

+3  58.19 

15  50.48 

1  5.34 

9  41    7.22 

Hon*— For  mean  time  interval  of  aemidiameter  paaaing  meridian,  anbtraot  0*.18  from  the  sidereal  interval. 
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SOLAR  EPHEMERIS.  1889. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 

Apparent  Bight 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mesa 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Bight 
Asoen. 

DeoU- 
nation. 

Aug.  16 

h    m     8 
9  45    5.43 

6.05 

O        /       // 

-1-13  32  36.7 

33.5 

s 
9.337 

-47.76 

m     8 
-1-  3  58.19 

15  50.'48 

m    s 
1  5.34 

h  m     s 
9  41    7.22 

17 

9  48  49.25 

49.84 

13  13  24.2 

21.1 

9.317 

48.99 

3  45.45 

15  50.66 

1  5.27 

9  45   3.77 

18 

9  52  32.59 

33.14 

12  53  59.0 

56.1 

9.996 

48.81 

3  32.24 

15  50.85 

1  5.20 

9  49   0.32 

19 

9  56  15.45 

15.96 

12  34  21.3 

18.7 

9.976 

49.39 

3  18.56 

16  51.03 

1  6.13 

9  52  56.87 

20 

9  59  57.85 

58.32 

12  14  31.7 

29.1 

9.957 

49.89 

3   4.40 

15  51.22 

1  5.06 

9  56  53.43 

21 

10    3  39.80 

40.23 

•^1154  30.3 

27.8 

9.939 

-^.30 

4-  2  49.79 

15  51.41 

1  4.99 

10   0  49.99 

22 

10    721.31 

21.70 

11  34  17.5 

15.2 

9.991 

50.77 

2  34.74 

15  51.61 

1  4.93 

10    4  46.54 

23 

10  11    2.39 

2.74 

11  13  53.7 

51.6 

9.903 

51.93 

219.27 

15  51.81 

1  4.86 

10   8  43.10 

24 

10  14  43.05 

43.36 

10  53  19.1 

17.2 

9.186 

61.67 

2    3.38 

15  52.02 

14.80 

10  12  39.65 

25 

10  18  23.31 

23.58 

10  32  34.0 

32.3 

9.170 

58.09 

147.09 

15  52.23 

1  4.75 

10  16  36.21 

26 

10  22   3.18 

3.41 

-1-10  11  38.7 

37.3 

9.154 

-58.51 

4-  1  30.41 

15  53.45 

1  4.68 

10  20  32.76 

27 

10  25  42.66 

42.85 

9  50  33.7 

32.5 

9.138 

58.91 

1  13.34 

15  52.67 

1  4.62 

10  24  29.31 

28 

102921.77 

21.91 

9  29  19.4 

18.5 

9.199 

53.99 

0  55.90 

15  52.89 

I  4.57 

10  28  25.86 

29 

10  33   0.51 

0.61 

9    7  56.0 

55.3 

9.107 

53.66 

0  38.10 

15  53.11 

14.52 

10  3222.41 

30 

10  36  38.91 

38.96 

8  46  23.8 

23.4 

9.093 

54.01 

0  19.95 

15  53.34 

1  4.47 

10  36  18.97 

31 

10  40  16.97 

16.98 

-1-8  24  43.3 

43.2 

9.079 

-54.35 

-h  0    1.45 

15  53.57 

14.42 

10  40  15.53 

Sept.  1 

10  43  54.71 

54.67 

8    254.7 

55.0 

9.066 

54.68 

-  0  17.37 

15  53.81 

14.38 

10  44  12.08 

2 

10  47  32.14 

32.05 

7  40  58.4 

59.0 

9.054 

55.00 

0  36.48 

15  54.05 

1  4.34 

10  48   8.63 

3 

10  51    9.29 

9.15 

7  18  54.7 

55.6 

9.043 

55.31 

0  55.88 

15  54.29 

14.30 

10  52   6.18 

4 

10  54  46.18 

45.99 

6  56  43.9 

45.1 

9.033 

55.60 

1  15.55 

15  54.53 

1  4.26 

10  56    1.74 

5 

10  58  22.82 

22.58 

-h  6  34  26.4 

27.9 

9.099 

-«.87 

-  1  35.46 

15  54.78 

14.23 

10  69  58.29 

6 

U    159.22 

58.93 

6  12   2.5 

4.3 

9.013 

66.19 

155.60 

15  55.03 

1  4.21 

11    3  54.84 

7 

11    5  35.42 

35.08 

5  49  32.6 

34.7 

9.006 

56.37 

2  15.94 

15  55.28 

1  4.19 

11    7  51.39 

8 

11    9  11.43 

11.04 

5  26  56.9 

59.3 

8.096 

56.61 

2  36.48 

15  55.53 

1  4.16 

11  11  47.95 

9 

11  12  47.28 

46.84 

5   4  15.7 

18.5 

8.091 

56.89 

2  57.18 

15  55.78 

14.14 

11  15  44.50 

10 

11  16  22.98 

22.49 

-(•4  41  29.3 

32.5 

8.966 

-57.03 

-  3  18.03 

15  56.03 

14.12 

1119  41.05 

11 

11  19  58.57 

58.03 

4  18  38.2 

41.7 

8.981 

57.93 

3  38.98 

15  56.28 

14.10 

1123  37.60 

12 

1 1  23  34.06 

33.47 

3  55  42.5 

46.3 

8.978 

57.41 

4    0.03 

15  56.53 

1  4.08 

1127  34.16 

13 

1 1  27   9.48 

8.83 

3  32  42.5 

46.7 

8.976 

57.57 

4  21.16 

15  56.79 

1  4.07 

113130.70 

14 

1 1  30  44.85 

44.15 

3   9  38.7 

43.2 

8.974 

57.73 

4  42.34 

15  57.04 

14.06 

1135  27.26 

15 

1134  20.19 

19.44 

•1-  2  46  31.3 

36.2 

8.973 

-67.88 

-  5    3.55 

15  57.30 

1  4.05 

11392.3.81 

16 

1137  55.53 

54.73 

2  23  20.5 

25.8 

8.973 

58.01 

5  24.77 

15  57.56 

1  4.05 

1143  20.37 

17 

11  41  30.88 

30.02 

2   0   6.8 

12.4 

8.974 

58.19 

5  45.97 

15  57.82 

1  4.06 

1147  16.93 

18 

1 1  45   6.25 

5.34 

I  36  50.5 

56.4 

8.976 

58.93 

6   7.13 

15  58.08 

14.05 

1151  13.48 

19 

It  48  41.68 

40.72 

1  13  31.8 

38.1 

8.979 

58.39 

6  28.24 

15  58.34 

14.06 

1155  10.03 

20 

1 1  52  17.20 

16.19 

-1-  05011.1 

17.8 

8.989 

-fte.39 

-  6  49.27 

15  58.60 

14.07 

1159   6.58 

21 

1 1  55  52.82 

51.75 

0  26  48.8 

55.8 

8.986 

58.45 

7  10.21 

15  68.86 

14.08 

12   3   3.14 

22 

1159  28.53 

27.41 

-h  0   3  26.2 

32.5 

8.901 

58.50 

7  31.04 

15  59.13 

1  4.09 

12   6  59.69 

23 

12    3    4.37 

3.20 

-  0  19  59.3 

51.7 

8.996 

58.53 

7  51.76 

15  59.40 

1  4.11 

12  10  56.24 

24 

12   6  40.35 

39.13 

0  43  24.4 

16.4 

9.009 

58.55 

8  12.32 

15  59.67 

1  4.14 

12  14  52.79 

25 

12  10  16.50 

15.22 

-  1    6  49.6 

41.2 

9.010 

-58.55 

-  8  32.72 

15  59.94 

1  4.17 

12  18  49.34 

26 

12  13  52.62 

51.49 

1  30  14.7 

5.9 

9.018 

58.53 

8  52.96 

16   0.22 

1  4.20 

1222  45.90 

27 

12  17  29.33 

27.95 

1  53  39.1 

30.0 

9.096 

58.50 

9  13.01 

16   0.50 

1  4.23 

12  26  42.45 

28 

12  21    6.05 

4.62 

216  62.7 

53.3 

9.035 

58.46 

9  32.83 

16    0.78 

14.26 

12  30  39.00 

29 

12  24  43.00. 

41.51 

2  40  25.0 

15.3 

9.045 

58.39 

9  52.42 

16    1.06 

14.30 

12  34  35.55 

30 

12  28  20.19 

18.65 

-  3   3  45.7 

35.7 

0.055 

-58.31 

-10  11.78 

16    1.34 

14.34 

12  38  32.10 

31 

12  3157.65 

66.06 

-  3  26  64.2 

54.0 

9.067    -58.99 

-10  30.87 

16    1.62 

1  4.38 

12  42  28.66 

NOTB.— For  mean  time  intenral  of  semidiameter  passing  meridian,  subtract  0M8  fh>m  the  sidereal  intetraL 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Deduiation. 

Hourly 
Motion. 

Equation 

of  Tune 

for 

Semi, 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Merid. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Asoen: 

DeoU. 
nation. 

Oct.     1 

h    m    s 
12  31  57.65 

8 

56.06 

O         $        H 

-  3  26  64.2 

54.0 

8 

9.067 

n 

-58.99 

-lo'30.'87 

16    l'.62 

m     B 
1  4.38 

h  m     8 
12  42  28.66 

2 

12  35  35.40 

33.76 

3  50  20.4 

9.9 

9.079 

58.11 

10  49.67 

16    1.90 

1  4.43 

12  46  25.21 

3 

12  39  13.46 

11.77 

4  13  33.7 

23.0 

9.09Q 

57.99 

11    8.17 

16   2.19 

1  4.48 

12  50  21.76 

4 

12  42  51.84 

50.10 

4  36  43.9 

32.9 

9.100 

57.86 

1126.34 

16   2.48 

1  4.53 

12  54  18.32 

5 

12  46  30.57 

28.78 

4  59  50.6 

39.4 

9.1S1 

57.70 

11  44.16 

16   2.76 

1  4.59 

12  58  14.87 

6 

12  50   9.67 

7.83 

-  5  22  53.6 

42.1 

9.138 

-57.53 

-12    1.62 

16    3.04 

1  4.65 

13   2  11.43 

7 

12  53  49.16 

47.28 

5  45  52.3 

40.6 

9.155 

57.35 

12  18.67 

16    3.32 

1  4.71 

13   6   7.98 

8 

12  57  29.07 

27.14 

6   8  46.4 

34.5 

9.173 

57.16 

12  35.31 

16    3.60 

1  4.77 

13  10    4.53 

9 

13    1    9.42 

7.45 

6  31  35.6 

23.5 

9.191 

56.94 

12  51.52 

16    3.88 

1  4.84 

13  14    1.08 

10 

13    4  50.23 

48.21 

6  54  19.7 

7.4 

9.911 

56.79 

13   7.27 

16   4.16 

1  4.91 

13  17  57.64 

11 

13   8  31.53 

29.47 

-  7  16  58.2 

45.7 

9.939 

-56.48 

-13  22.52 

16    4.43 

1  4.98 

13  21  54.19 

12 

13  12  13.34 

11.24 

7  39  30.8 

18.1 

9.954 

56.99 

'   13  37.26 

16   4.70 

1  5.06 

13  25  50.74 

13 

13  15  55.67 

53.53 

8    1  57.0 

44.1 

9.976 

55.96 

13  51.49 

16    4.97- 

1  5.14 

13  29  47.29 

14 

13  19  38.55 

36.37 

8  24  16.5 

3.4 

9.999 

55.67 

14    5.16 

16   5.24 

1  5.22 

13  33  43.85 

15 

13  23  22.00 

19.78 

8  46  29.1 

15.9 

9.393 

55.37 

14  18.26 

16   5.51 

1  5.30 

13  37  40.40 

16 

13  27   6.04 

3.78 

-  9   8  34.3 

21.0 

9.348 

-55.06 

-14  30.77 

16   5.78 

1  5.38 

13  41  36.95 

17 

13  30  50.70 

48.40 

9  30  31.8 

18.4 

9.374 

54.73 

14  42.67 

16   6.04 

1  5.47 

13  45  33.51 

18 

13  34  35.99 

33.65 

9  52  21.1 

7.6 

9.400 

54.37 

14  53.95 

16   6.31 

1  5.56 

13  49.30.06 

19 

13  38  21.91 

.  19.54 

10  13  61.9 

48.3 

9.497 

54.01 

15   4.59 

16   6.57 

1  5.65 

13  53  26.61 

20 

13  42   8.48 

6.07 

10  35  33.9 

20.2 

9.454 

53  63 

15  14.58 

16   6.84 

1  5.74 

13  57  23.17 

21 

13  45  55.71 

53.27 

-10  56  56.5 

42.8 

9.483 

-53.93 

-15  23.91 

16   7.10 

1  5.84 

14    1  19.72 

22 

13  49  43.63 

41.16 

11  17  69.3 

55.6 

9.510 

69.89 

15  32.56 

16   7.37 

1  5.94 

14    5  16.28 

23 

13  53  32.25 

29.75 

1 1  38  72.0 

58.3 

9.599 

59.38 

15  40.50 

16   7.63 

1  6.04 

14    9  12.83 

24 

13  57  21.57 

19.05 

1159  64.0 

50.3 

9.568 

51.93 

15  47.74 

16   7.90 

1  6.14 

14  13   9.39 

25 

14    1  11.59 

9.05 

12  20  45.0 

31.3 

9.599 

51.47 

15  54.28 

16   8.16 

1  6.25 

14  17    5.94 

26 

14    4  62.34 

59.77 

-12  41  14.7 

1.0 

9.630 

-50.96 

-16   0.10 

16   8.43 

I  6.35 

14  21    2.50 

27 

14    8  53.83 

51.23 

13    132.5 

18.9 

9.661 

50.48 

16   5.17 

16   8.69 

1  6.46 

14  24  59.05 

28 

14  12  46.05 

43.44 

13  2138.0 

24.5 

9.699 

49.96 

16   9.49 

16   8.95 

I  6.57 

14  28  55.60 

29 

14  16  39.03 

36.40 

13  4130.9 

17.4 

9.794 

49.49 

16  13.07 

16    9.21 

1  6.68 

14  32  52.15 

30 

14  20  32.77 

30.12 

14    0  70.5 

57.2 

9.755 

48.87 

16  15.90 

16   9.47 

1  6.79 

14  36  48.70 

31 

14  24  27.27 

24.61 

-14  20  36.6 

23.4 

9.787 

-48.99 

-16  17.97 

16   9.73 

1  6.90 

14  40  45.26 

Nov.    1 

14  28  22.55 

19.88 

14  39  48.7 

.35.6 

9.890 

47.70 

16  19.26 

16   9.98 

1  7.01 

14  44  41.82 

2 

14  32  18.62 

15.94 

14  58  46.5 

33.6 

9.853 

47.10 

16  19.75 

16  10.23 

1  7.13 

14  48  38.37 

3 

14  36  15.49 

12.80 

15  17  29.6 

16.9 

9.886 

46.47 

16  19.45 

16  10.48 

1  7.25 

14  52  34.93 

4 

14  40  13.16 

10.47 

15  35  57.4 

44.9 

9.990 

45.83 

16  18.34 

16  10.73 

1  7.37 

14  56  31.49 

5 

14  44  11.65 

8.95 

-15  53  69.7 

57.4 

9.954 

-45.18 

-16  16.42 

16  10.97 

1  7.49 

15    0  28.04 

6 

14  48  10.96 

8.26 

16  11  66.1 

54.0 

9.988 

44.50 

16  13.67 

16  11.21 

1  7.61 

15   4  24.59 

7 

14  52  11.10 

8.40 

16  29  46.0 

34.1 

10.093 

43.81 

16  10.09 

16  11.45 

1  7.73 

15    821.14 

8 

14  56  12.08 

9.38 

16  46  69.3 

57.7 

10.058 

43.11 

16   5.67 

16  11.68 

1  7.85 

15  12  17.70 

9 

15   0  13.91 

11.21 

17   4  15.6 

4.3 

10.094 

49.38 

16   0.41 

16  11.91 

1  7.97 

15  16  14.26 

10 

15   4  16.59 

13.90 

-17  20  64.4 

53.4 

10.190 

-41.65 

-15  54.29 

16  12.13 

1  8.09 

15  20  10.81 

11 

15   8  20.13 

17.45 

17  37  35.3 

24.6 

10.166 

40.90 

15  47.31 

16  12.35 

1  8.21 

15  24    7.37 

12 

15  12  24.54 

21.87 

17  53  47.9 

37.5 

10.909 

40.13 

15  39.46 

16  12.56 

1  8.3.3 

15  28    3.92 

13 

15  16  29.82 

27.16 

18   941.9 

31.8 

10.938 

39.35 

15  30.75 

16  12.77 

1  8.45 

15  32   0.48 

14 

15  20  35.96 

33.32 

18  25  17.0 

7.2 

10.974 

38.56 

1521.18 

16  12.98 

1  8  57 

15  35  57.04 

15 

15  24  42.97 

40.35 

-18  40  32.6 

23.1 

10.310 

-37.74 

-15  10.74 

16  13.19 

1  8.68 

15  39  53.60 

16 

15  28  50.83 

48.24 

-18  55  28.4 

19.2 

10.346 

-36.91 

-14  59.44 

16  13.39 

1  8.79 

15  43  50.16 

Noxs.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  0M8  from  the  sidereal  interroL 
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SOLAR  BPHEMBRIS,  1889. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Bight 

Apparent 
Domination. 

Hourly 
Motion. 

Of  Time 
for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Merldf 

Sideroal 
Time 

of 
Mean 
Noon. 

Meanlfoon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Deoli- 
nation. 

Nov.  16 

h    m    B 
15  28  50.83 

8 

48.24 

-18  55'28.4 

19!2 

8 

10.346 

-36.91 

m     8 

-14  69.44 

16  I3.'39 

m    8 
1    8.79 

h  m     8 
15  43  60.16 

17 

15  32  59.54 

56.98 

19   9  64.2 

55.3 

10.381 

36.06 

14  47.29 

16  13.69 

1    8.91 

15  47  46.71 

18 

15  37    9.10 

6.57 

19  24  19.4 

10.9 

10.416 

35.19 

14  34.29 

16  13.79 

1    9.02 

16  51  43.26 

19 

1541  19.51 

17.01 

19  38  13.7 

5.5 

10.451 

34.30 

14  20.45 

16  13.98 

1    9.14 

15  55  39.B2 

20 

15  45  30.75 

28.28 

19  51  46.6 

38.7 

10.465 

33.40 

14    5.78 

16  14.17 

i    9.26 

15  89  36.38 

SI 

15  49  42.80 

40.37 

-20    4  57.8 

50.3 

10.519 

-39.50 

-13  60.30 

16  14.36 

1    9.36 

16    3  32.93 

22 

15  53  55.64 

53.26 

20  17  46.9 

39.8 

I0.5SS 

31.58 

13  34.01 

16  14.55 

1    9.47 

16    7  29.49 

23 

15  58   9.28 

6.93 

20.30  13.6 

6.9 

10.584 

30.64 

13  16.93 

16  14.73 

1    9.68 

16  1 1  26.05 

24 

16    2  23.68 

21.38 

20  42  17.5 

11.1 

10.615 

99.68 

12  59.09 

16  14.91 

1    9.69 

16  15  22.61 

25 

16    6  38.83 

36.58 

20  53  58.2 

52.2 

10.646 

98.71 

1240.49 

16  15.09 

1    9.79 

16  19  19.16 

26 

16  10  54.71 

52.52 

-21    6  15.4 

9.7 

10.676 

-87.79 

-1221.16 

16  15.26 

1    9.89 

16  23  15.71 

27 

16  15  11.30 

9.16 

21  16   8.7 

3.3 

10.705 

96.79 

12    1.13 

16  16.43 

I    9.99 

16  27  12.37 

28 

16  19  28.59 

26.r,o 

21  26.37.8 

32.8 

10.734 

95.71 

11  40.41 

16  16.60 

1  10.09 

16  31    8.83 

29 

16  23  46.54 

44.51 

21  36  42.4 

37.8 

10.769 

94.68 

11  19.02 

16  15.76 

1  10.18 

16  35    5.39 

30 

16  28    5.15 

3.18 

2146  22.3 

18.0 

10.789 

98.64 

10  56.97 

16  15.92 

1  10.27 

16 :»    1.94 

Dec.    1 

16  32  24.39 

22.48 

-21  55  37.0 

33.0 

10.814 

-fl9.59 

-10  34.29 

16  16.08 

1  10.36 

16  42  58.50 

2 

16  36  44.23 

42..39 

22   4  26.3 

22.6 

10.839 

91.59 

10  11.00 

16  16.23 

1  10.45 

16  46  56.06 

3 

16  41    4.67 

2.90 

22  12  50.1 

46.7 

10.863 

90.44 

9  47.12 

16  16.38 

1  10.62 

16  60  51.62 

4 

16  45  26.67 

23.97 

22  20  47.9 

44.9 

10  887 

19.36 

9  22.67 

16  16.52 

1  10.69 

16  54  48.17 

5 

16  49  47.21 

45.58 

22  28  19.7 

17.0 

10.906 

18.97 

8  57.67 

16  16.66 

1  10.67 

16  58  44.73 

6 

16  54    9.28 

7.72 

-22  35  25.2 

22.8 

10.9S9 

-17.17 

-8  32.16 

16  16.79 

1  10.74 

17   2  41.29 

7 

16  58  31.84 

30.36 

22  42    4.1 

2.0 

10.949 

16.06 

8   6.15 

16  16.91 

1  10.81 

17    6  37.84 

8 

17   2  54.87 

53.47 

22  48  16.3 

14.4 

10.909 

14.94 

7  39.67 

16  17.03 

1  10.87 

17  10  34.40 

9 

17   7  18.36 

17.04 

22  54    1.6 

0.0 

10.087 

13.89 

7  12.74 

16  17:i4 

1  10.93 

17  14  30.96 

10 

17  1142.28 

41.04 

22  59  19.8 

18.4 

11.004 

19.60 

6  45.37 

16  17.25 

110.99 

17  18  S7.KJ 

11 

17  16   6.60 

5.44 

-23    4  10.7 

9.5 

11.080 

-11.55 

-  6  17.60 

16  17.35 

1  11.04 

17  22  24.08 

12 

17  20  31.30 

30.22 

23    8  34.2 

33.2 

11.036 

10.41 

5  49.45 

16  17.45 

1  11.09 

17  26  20.63 

13 

17  24  56.34 

55.35 

23  12  30.1 

29.3 

11.050 

996 

6  20.96 

16  17.54 

111.13 

17  30  17.19 

14 

17  29  21.70 

20.80 

23  15  58.3 

57.6 

11.068 

8.11 

4  62.14 

16  17.63 

111.17 

17  34  13.76 

15 

17  33  47.34 

46.53 

23  18  58.7 

58.2 

11.078 

6.95 

4  23.06 

16  17.71 

111.20 

17  38  10.31 

16 

17  38  13.23 

12.51 

-23  21  31.1 

30.7 

11.083 

-6.77 

-  3  63.72 

16  17.78 

1  11.22 

17  42   6<67 

17 

17  42  39.35 

38.72 

23  23  35.6 

35.3 

11.091 

4.60 

324.16 

16  17.85 

111.24 

17  46    3.43 

18 

17  47    5.65 

5.11 

23  25  12.0 

11.8 

11.008 

3.43 

2  54.39 

16  17.92 

111.26 

17  49  69.98 

19 

17  5132.08 

31.64 

23  26  20.1 

20.0 

11.103 

9.95 

2  24.60 

16  17.98 

1  11.28 

17  53  56.54 

20 

17  55  58.63 

58.28 

23  26  59.9 

69.8 

11.107 

-  1.07 

1  54.51 

16  18.04 

1  11.29 

17  67  53.10 

21 

18   0  25.25 

24.99 

-23  27  11.5 

il.4 

11.109 

+  0.11 

-  i  24.44 

16  18.10 

1  11.30 

18    i  49.66 

22 

18   4  51.90 

51.74 

23  26  64.8 

54.8 

11.110 

1.99 

0  54.33 

16  18.15 

1  11.30 

18    6  46.21 

23 

18   9  18.54 

18.47 

23  26   9.8 

9.8 

11.109 

9.47 

-  0  24.24 

16  18.20 

1  11.30 

18   9  42.77 

24 

18  13  45.13 

45.15 

23  24  56.5 

66.6 

11.106 

3.65 

+  0    5.80 

16  18.24 

1  11.29 

18  13  39.33 

25 

18  18  11.63 

11.74 

23  23  14.9 

14.9 

11.109 

4.83 

0  35.75 

16  18.28 

1  11.28 

18  17  35.89 

26 

18  22  38.01 

38.21 

-23  21    5.0 

4.9 

11.096 

+  6.00 

+  1    5.58 

16  18.32 

1  11.26 

18  2132.45 

27 

18  27    4.23 

4.52 

23  18  27.0 

26.8 

11.088 

7.17 

1  36.26 

16  18.35 

1  11.24 

18  25  29.01 

28 

18  31  30.24 

30.62 

23  15  20.9 

20.6 

11.080 

8.34 

2   4.73 

16  18.37 

1  11.21 

18  29  25.56 

29 

18  35  56.03 

56.50 

23  1146.8 

46.4 

11.069 

9.50 

2  33.96 

16  18.39 

111.18 

18  33  22.12 

30 

18  40  21.55 

22.11 

23    7  44.8 

44.3 

11.067 

10.66 

3    2.93 

1618.41 

1  11.15 

18  37  18.68 

31 

18  44  46.77 

47.42 

-23    3  15.0 

14.4 

11.044 

+11.89 

+  3  31.61 

16  18.42 

1  11.11 

18  41  15.24 

32 

18  4911.67 

12.40 

-22  58  17.6 

16.8 

11.030    +19.98 1 

+  3  59.95 

16  18.43 

1  11.07 

18  45  11.79 

Von^— For  mean  time  Interral  of  semidiameter  passing  meridian,  snbtraot  0".19  ftom  the  sidereal  interval. 


MOON-OULMINATIONS,  1889. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

Mean  Time 

of 

TcaoBlt 

DMtfor 
iHour 

of 
Long. 

Bight 

of 
Centc& 

DiiKlbr 
IHour 

of 
Long. 

Geooentrle 

DeaUsAtion 

of 

Centre. 

Diftfor 
IHonr 

Long. 

Sld.Tlme 
OfSemid. 
Paasing 
Meridiu. 

Geooentrio 

Semi, 
diameter. 

EqoatoKial 
HoziaontAl 
PazaUax. 

gjfil 

h    m 

m 

h  m    8 

8 

o     §     a 

'/ 

8 

f     // 

1     II 

Jan.   2 

0  66.28 

9.574 

194631.63 

164.77 

-21  31 12.5 

+900.9 

74.03 

16  27.8 

60  18.8 

3 

1  56.41 

9.497 

20  50  45.72 

155.84 

-192623.0 

414.8 

71.95 

16  15.6 

59  33.9 

I. 

s. 

4 

2  52.48 

9.945 

2150  55.80 

144.91 

-16  730.2 

669.9 

69.35 

16   0.6 

58  39.1 

I. 

s. 

5 

3  44.23 

9.079 

224645.63 

134.47 

-115821.2 

666.8 

66.78 

15  44.7 

57  40.5 

I. 

s. 

6 

4  32.18 

1.938 

23  38  47.36 

196.05 

-720  37.0 

714.7 

64.65 

15  29.3 

56  43.8 

I. 

s. 

7 

5  17.28 

1.834 

0  27  57.26 

190.91 

-  23136.0 

+795.1 

63.12 

15  15.4 

55  52.9 

I. 

s. 

8 

6    0.57 

1.781 

1  15  18.52 

117.00 

+  215  34.8 

706.8 

62.26 

15   3.9 

5510.5 

I. 

8. 

9 

6  43.08 

1.768 

2   152.52 

116J33 

6  50  41.5 

665.3 

62.05 

14  55.2 

54  38.6 

I. 

s. 

10 

7  25.72 

1.791 

24834.71 

117.61 

11   4  59.5 

609.7 

62.39 

14  49.3 

54  17.0 

I. 

s. 

11 

8    9.28 

1.843 

33611.89 

190.79 

14  50   5.2 

519.1 

63.19 

14  46.3 

54   6.1 

I. 

s. 

12 

8  54.33 

1.914 

4  25 18.89 

194.96 

+17  5715.2 

+413.0 

64.24 

14  45.9 

54    4.7 

I. 

s. 

13 

9  41.18 

1.990 

51613.94 

199.50 

201721.6 

983.8 

65.38 

14  47.9 

54  11.9 

I. 

s. 

14 

10  29.78 

9.056 

6   8  54.26 

133.59 

21  41  31.3 

+133.7 

66.41 

14  51.7 

54  26.0 

I. 

s. 

15 

11  19.70 

9.098 

7   254.65 

136.14 

22  227.0 

-30.9 

66.96 

14  57.1 

54  45.7 

I.        N 

.8. 

16 

12  10.26 

9.108 

7  57  32.89 

136.79 

2116  2.3 

-900.9 

67.09 

15    3.5 

55   9.2 

11.  N 

.8. 

17 

13    0.67 

9.087 

852  2.05 

136.44 

+1922  36.7 

-364.1 

66.78 

15  10.7 

55  35.7 

n. 

8, 

18 

13  50.31 

9.047 

945  45.29 

133.03 

1627   8.4 

-509.6 

66.20 

15  18.5 

56    4.1 

u. 

8. 

19 

14  38.92 

9.005 

10  3826.77 

190.48 

12  3825.6 

-699.9 

65.60 

15  26.7 

56  34.0 

ii. 

8. 

SO 

15  26.65 

1.977 

113015.11 

198.76 

8   7  52.2 

-718.9 

65J22 

15  35.1 

57    5.2 

II. 

8. 

21 

16  14.01 

1.975 

122140.62 

198.69 

+  3   827.5 

-773.1 

65.26 

15  43.7 

57  37.2 

11. 

8. 

22 

17    1.75 

9.010 

131329.80 

130.81 

-  2   542.7 

-791.3 

65.86 

15  52.6 

58   9.7 

11. 

8. 

23 

17  50.83 

9.086 

14   6  38.75 

135.35 

-719   4.4 

-768.9 

67.05 

16    1.5 

68  42.2 

11. 

8. 

24 

18  42.18 

9.199 

15   2   4.76 

149.19 

-1213  58.8 

HJ97.9 

68.77 

16   9.9 

59  12.9 

11. 

8. 

25 

19  36.57 

9.336 

16   0  34.00 

150.41 

-163013.7 

-«73.9 

70.78 

16  17.1 

59  39.6 

u. 

8. 

26 

20  34.28 

9.469 

17   222.58 

158.41 

-1945  51.7 

-396.0 

72.65 

16  22.4 

59  58.8 

n. 

8. 

27 

21  34.74 

9.558 

18   656.52 

163.78 

-21  40  14.2 

-170.3 

73.85 

16  24.7 

60   7.4 

n. 

8. 

28 

22  36.43 

9.567 

191244.88 

164.37 

-215928.9 

+  75.3 

73.93 

16  23.4 

60   2.6 

11.  N 

.8. 

29 

23  37.30 

9.491 

2017  43.67 

159.74 

-20  4144.0 

308.7 

72.80 

16  18.2 

59  43.5 

31 

0  35.51 

9.353 

2120   2.16 

151.36 

-17  5816.7 

499.9 

70.79 

16   9.3 

59  10.9 

Feb.   1 

1  30.04 

9.199 

221839.42 

141.68 

-14   922.9 

634.8 

68.43 

15  57.6 

58  28.0 

I. 

S. 

2 

2  20.79 

9.043 

231329.48 

199.70 

-938   3.1 

+713.1 

66.20 

15  44.2 

57  38.8 

L 

8. 

3 

3    8.31 

1.994 

0   5   5.12 

195.63 

-  4  4520.5 

743.1 

64.41 

15  30.4 

56  48.1 

T. 

8. 

4 

3  53.46 

1.845 

0  54  18.18 

190.87 

+  01137.9 

736.0 

63.21 

15  17.4 

56    0.3 

I. 

8. 

5 

4  37.20 

1.806 

142  6.10 

118.51 

4  59  36.9 

699.6 

62.63 

15   6.2 

5518.9 

I. 

8. 

6 

5  20.45 

1.803 

22924.55 

118.38 

92811.5 

639.7 

62.63 

14  57.3 

54  46.2 

I. 

8. 

7 

6    4.03 

1.833 

317   3.41 

190.16 

+1328  34.9 

+558.8 

63.13 

14  51.2 

54  23.9 

I. 

8. 

8 

6  48.64 

1.888 

4    543.79 

193.41 

16  52  34.7 

457.7 

63.99 

14  48.2 

54  12.8 

I. 

8. 

9 

7  34.75 

1.956 

4  55  54.22 

197.53 

19  3157.7 

335.7 

65.05 

14  48.1 

54  12.7 

I. 

8. 

10 

8  22.54 

9.086 

5  47  46.32 

131.75 

211827.8 

193.4 

66.09 

14  50.9 

54  22.9 

I.        N 

.8. 

11 

9  11.89 

9.089 

64111.50 

135.15 

22  4  27.6 

+  34.1 

66.88 

14  56.1 

54  42.1 

I.     N.     11 

12 

10    2.30 

9.114 

7  3541.55 

137.05 

+21  44  14.5 

-136.0 

67.30 

15   3.3 

55   8.6 

I.     N 

13 

10  53.13 

9.116 

8  30  35.88 

137.18 

201529.6 

-306.7 

67.27 

15  11.9 

55  40.1 

I.     N 

14 

11  43.68 

9.093 

92514.08 

135.81 

17  40  22.7 

-466.1 

66.88 

15  21.2 

5614.3 

I.     N 

.      15 

12  33.51 

9.058 

1019   8.65 

183.60 

14   5  42.6 

-603.6 

66.34 

15  30.6 

56  48.8 

Hh 

!s. 

16 

13  22.51 

9.096 

11 12  12.83 

131.76 

+  94219.1 

-TOW 

65.87 

15  39.5 

57  21.5 

n. 

s. 

S5 
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AT  TRANSIT  OF  MOOITS  CENTBE  OVER  THE  MERTOIAN  OP  WASHINGTON. 

Date. 

ftCeanTime 

of 

Tnnsit 

Dlfllfor 

IHOOT 

of 
Long. 

Bight 

Aaoenaion 

of 

Centre. 

Diftfor 
IHour 

of 
Long. 

of 
Centre. 

Dlftfor 
IHonr 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Merimiiu 

Geooentrio 

Semi- 
diameter. 

nirlaontia 
PanllAz. 

1^ 

h    m 

m 

h  m     e 

8 

O       /       II 

II 

8 

1     II 

/      u 

Feb.  16 

13  22.51 

9.096 

111212.83 

131.76 

+  9  4219.1 

-708.5 

65.87 

15  39.5 

57  21.5 

IL      S. 

17 

14  10.91 

9.019 

12  4  41.84 

130.87 

-1-  4  43  59.1 

-T76.5 

65.69 

15  47.6 

57  51.0 

n.    8. 

18 

14  59.29 

9.095 

1257   8.9C 

131.68 

-  0  33  32.2 

-803.7 

65.96 

15  54.5 

6816.4 

n.    8. 

19 

15  48.39 

9.079 

13  5019.40 

134.59 

-  553   7.9 

-786.6 

66.75 

16   0.2 

58  37.5 

IL      8. 

20 

16  39.02 

9.153 

14  45  2.39 

130.36 

-10  56  33.5 

-799.5 

68.05 

16   4.8 

58  54.3 

U.      8. 

21 

17  31.91 

9.958 

15  42   1.07 

145.70 

-1524  34.6 

-600.8 

69.67 

16   8.2 

69   7.0 

n.    8. 

22 

18  27.45 

9.369 

16  4138.76 

199.38 

-1857  32.4 

-447.6 

71.30 

16  10.5 

59  15.2 

II.      8. 

23 

19  25.42 

9.455 

17  4343.21 

157.60 

-2117   8.0 

HM4.1 

72.54 

1611.4 

59  18.4 

II.R.8. 

24 

20  24.89 

9.488 

18  47  17.85 

150.61 

-22  9  36.9 

-16.6 

72.96 

16  10.6 

59  15.7 

ILN. 

25 

21  24.34 

9.453 

19  50  51.24 

157.46 

-212940.4 

-Htl3.6 

72.38 

16    8.7 

59   6.9 

ILN. 

26 

22  22.17 

9.357 

20  5246.82 

151.67 

-192226.1 

+416.9 

70.92 

16   3.1 

58  47.9 

n.N. 

27 

23  17.22 

9.996 

21  51  55.57 

143.80 

-16  810.1 

576.0 

68.97 

15  56.1 

58  22.2 

Mar.   1 

0    9.07 

9.005 

22  47  51.61 

135.88 

-114823.3 

684.0 

66.93 

15  47.0 

67  49.0 

2 

0  57.92 

1.961 

23  40  47.13 

190.00 

-  7    1  40.7 

741.7 

65.17 

15  36.7 

57  11.0 

I.     N.8. 

3 

I  44.37 

1.806 

0  3118.31 

193.03 

-2   054.3 

755.6 

63.88 

15  25.6 

56  30.5 

L          8. 

4 

2  29.20 

1.846 

1  20  12.14 

190.80 

+  257  58.2 

+733.4 

63.12 

15  14.9 

55  51.0 

L          8. 

5 

3  13.23 

1.890 

2  817.64 

110.88 

74153.3 

681.8 

62.92 

15   5.1 

5516.1 

L          8. 

6 

3  57.22 

1.849 

256  20.67 

190.65 

12  0   6.3 

605  J^ 

63.20 

14  67.2 

54  46.0 

I.          8. 

7 

4  41.82 

1.879 

345  0.68 

199.00 

154325.5 

507.7 

63.86 

14  51.6 

54  25.5 

I.          8. 

8 

5  27.53 

1.039 

4  34  47.41 

196.19 

1843  32.3 

380  J^ 

64.75 

.  14  48.8 

54  15.2 

L          8. 

9 

6  14.63 

1.009 

52557.59 

190.79 

+205239.9 

+953.0 

65.71 

14  49.0 

54  16.0 

L          8. 

10 

7    3.13 

9.047 

61832.10 

133.03 

22  3  42.7 

+  00.0 

66.55 

14  52.2 

54  87.8 

I.     N. 

11 

7  52.77 

9.086 

7  12  15.34 

136.37 

22  10  52.3 

-65.5 

67.10 

14  58.4 

54  50.4 

L     N. 

12 

8  43.09 

9.103 

8  6  39.26 

136.30 

21  1036.7 

-936.0 

67.30 

15    7.0 

55  28.8 

L     N. 

13 

9  33.55 

9.008 

9   111.66 

136.11 

19  240.4 

-409  J^ 

67.13 

15  17.6 

56    1J8 

L     N. 

14 

10  23.72 

9.081 

9  5526.65 

135.03 

+155045.1 

-554.3 

66.83 

15  29.5 

56  44.5 

I.     N. 

15 

11  13.42 

9.000 

104913.09 

133.88 

114242.3 

-681.0 

66.48 

15  41.5 

57  88.6 

I.     N. 

16 

12    2.76 

9.053 

114238.36 

133.40 

6  5020.3 

-774.1 

66.34 

15  52.7 

58   9.9 

ILN. 

17 

12  62.16 

9.067 

1236   6.93 

134.94 

+  12859.7 

-804.0 

66.56 

16   2.2 

58  44.9 

U.N.8. 

18 

13  42.22 

9.110 

133015.78 

136.70 

-  4   3   3.1 

-896.7 

67.25 

16  9.5 

5911.6 

IL     a 

19 

14  33.66 

9.189 

14  25  46.94 

141.08 

-92516.1 

-775.0 

68.39 

1613.9 

59  87.8 

IL      8. 

20 

15  27.08 

9J73 

152317.48 

146.69 

-14  1551.5 

-668.6 

69.86 

16  15.6 

59  34.1 

IL      8. 

21 

16  22.80 

9.360 

1623  6.39 

159.38 

-181312.7 

-500.0 

71.32 

16  14.9 

59  31.3 

IL      8. 

22 

17  20.61 

9.449 

1725   0.26 

156.78 

-20  68  8.5 

-308.6 

72.42 

16  12.1 

59  81.1 

IL      8. 

23 

18  19.63 

9.407 

1828   8.65 

156.96 

-2216  56.8 

-  89.8 

72.79 

16   7.8 

59   5.4 

ILN.  8. 

24 

19  18.62 

9.430 

1931   7.82 

156.04 

-22  4  10.4 

+144.6 

72.23 

16   2.5 

58  45.7 

ILN. 

25 

20  15.82 

9.338 

20  3232.03 

150.54 

-2023  56.8 

350.8 

70.85 

15  56.2 

58  82.6 

n.N. 

26 

21  10.51 

9.917 

21  31  19.06 

143.99 

-172825.3 

510.3 

68.98 

15  49.2 

57  57.0 

ILN. 

27 

22    2.19 

9.009 

2227  4.73 

135.67 

-13  34  31.7 

649.9 

67.01 

15  41.6 

67  89.1 

U.N. 

28 

22  51.02 

1.083 

231959.40 

190.19 

-  9   0  42.4 

710.4 

65.27 

15  33.5 

56  59.8 

U.N. 

29 

23  37.55 

1.001 

0  10  35.92 

194.94 

-4   4  43.0 

+754.0 

63.95 

15  24.9 

56  87.8 

31 

0  22.53 

1.869 

0  5937.78 

191.95 

+  0  57  23.5 

750.8 

63.15 

15  16.2 

55  55.9 

32 

1    6.68 

1.833 

14750.64 

190.13 

5  5128.5 

714.6 

62.88 

15   7.9 

55  85.4 

L     H.S. 

33 

1  50.73 

1.849 

235  57.36 

190.60 

102512.1 

640.5 

63.07 

15  0.4 

54  57.6 

L         8. 

34 

2  35.28 

1.874 

3  24  34.40 

199.50 

+14  27  44.1 

+650.0 

63.65 

14  54.1 

54  34.8 

L          8. 
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AT  TRANSIT  OP  MOON'S  CENTEB  OVEE  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

ICMnTime 

of 

TnoMii. 

Diitfor 
IHonr 

of 
Long. 

Bight 

of 
C«ntn. 

DUtfor 
IHonr 

of 
Long. 

Goocentrio 

of 
Centra. 

Diillfor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Paaaing 
Heridiw. 

Semi- 
diameter. 

SqoAtoriel 
Horiconta] 
PanUlAx. 

SSfil 

h    m 

m 

h  m     8 

8 

O       /        // 

M 

8 

/     tt 

/     tt 

Apr.   1 

1    6.68 

1.833 

147  50.64 

190.13 

•f  5  5128.5 

+714.6 

62.88 

15   7.9 

55  25.4 

I.        s. 

2 

1  50.73 

1.849 

235  57.36 

190.60 

102512.1 

640.5 

63.07 

15   0.4 

54  57.6 

I.        s. 

3 

2  35.28 

1.874 

324  34.40 

199.58 

14  2744.1 

550.0 

63.65 

1454.1 

54  34.8 

I:       s. 

4 

3  20.79 

1.980 

414   8.85 

195.38 

17  4928.1 

445.0 

64.47 

14  49.7 

54  18.4 

I.        s. 

5 

4    7.50 

1.979 

5   4  55.67 

198.51 

20  2155.3 

313.9 

65.37 

14  47.6 

54  10.7 

I.        s. 

6 

4  55.42 

9.080 

55655.62 

131.38 

•f215750.7 

+164.9 

66.17 

14  48.2 

54  12.8 

I.     N.S. 

7 

5  44.34 

9.064 

64955.34 

133.44 

223135.2 

+    3.1 

66.74 

14  51.7 

54  25.5 

I.     N. 

8 

6  33.86 

9.060 

743  31.22 

134.37 

2159  37.3 

-163.6 

66.98 

14  68.1 

54  49.2 

I.     N. 

9 

7  23.54 

9.067 

83716.50 

134.96 

2021   2.4 

-398.8 

66.92 

15   7.3 

55  23.3 

L     N. 

10 

8  13.02 

9.065 

930  50.30 

133.50 

173762.5 

-486.0 

66.68 

15  19.1 

56   6.5 

I.     N. 

11 

9    2.18 

9.043 

1024   4.68 

139.76 

+13  5516.1 

-884.5 

66.42 

15  32.7 

56  56.5 

I.     N. 

12 

9  51.17 

9.048 

1117   8.46 

139.73 

92136.4 

-738.8 

66.35 

15  47.2 

57  49.5 

I.     N. 

13 

10  40.40 

9.066 

121026.64 

134.05 

+  4    848.7 

-818.6 

66.64 

16    1.2 

5841.1 

I.     N. 

14 

11  30.49 

9.116 

13   4  37.05 

137.14 

-  1  27  15.3 

-863.4 

67.40 

16  13.6 

59  26.7 

I.     N. 

15 

12  22.19 

9.196 

14   024.12 

149.08 

-  7  637.6 

-833.5 

68.65 

16  23.0 

60    1.2 

n.N. 

16 

13  16.18 

9.806 

14  5828.89 

148.48 

-122540.6 

-751.1 

70.27 

16  28.5 

60  21.4 

II.  N. 

17 

14  12.86 

9.418 

155914.61 

156.94 

-165849.4 

-804.5 

71.96 

16  29.7 

60  25.7 

n.N. 

18 

15  11.96 

9.504 

17  228.95 

160.64 

-202144.6 

-408.5 

73.29 

16  26.7 

60  14.8 

II.  N. 

19 

16  12.61 

9.534 

18  713.38 

169.46 

-2216   0.1 

-165.6 

73.81 

16  20.4 

59  51.6 

II.  N. 

30 

17  13.14 

9.484 

191151.24 

150.06 

-223321.6 

+  76.9 

73.26 

16  11.7 

50  19.7 

U.N. 

21 

18  11.84 

9.388 

2014  39.68 

153.56 

-21  1722.3 

+997.3 

71.74 

16    1.7 

58  43.0 

n.N. 

22 

19    7.51 

9.948 

211425.49 

145.08 

-1841    3.8 

476.6 

69.64 

15  51.3 

58   4.7 

n.N. 

23 

19  59.70 

9.104 

221041.91 

136.40 

-15  232.3 

600.0 

67.42 

15  41.0 

57  26.9 

11.  N. 

24 

20  48.64 

1.080 

23   343.02 

198.07 

-10  40  0.3 

685.7 

65.44 

15  31.3 

56  51.1 

n.N. 

25 

21  34.96 

1.888 

23  54   7.94 

198.46 

-55114.5 

741.7 

63.92 

15  22.2 

5617.8 

ILN. 

26 

22  19.56 

1.833 

042  46.38 

190.11 

-  0  5120.2 

+758.1 

62.96 

15  13.9 

55  47.3 

U.N. 

27 

23    3.22 

1.811 

13029.48 

118.88 

+  4   612.9 

780.5 

62.57 

15   6.3 

55  19.5 

UN. 

28 

23  46.73 

1.890 

218  4.28 

110.37 

84912.2 

679.7 

62.70 

14  59.6 

54  55.0 

30 

0  30.77 

1.863 

3  610.40 

191.36 

13  617.9 

601.3 

63.25 

14  54.0 

54  34.2 

M«7   1 

1  15.81 

1.009 

3  5517.00 

194.30 

1646  55.3 

497.8 

64.07 

14  49.5 

54  17.6 

L     N. 

2 

2    2.12 

1.967 

4  4539.64 

197.57 

+194122.4 

+871.1 

65.00 

14  46.5 

54    6.8 

L     N. 

3 

2  49.69 

9.006 

537  17.92 

130.50 

21  41 16.9 

896.6 

65.83 

14  45.5 

54    3.0 

I.     N. 

4 

3  38.24 

9.037 

62955.56 

139.44 

22  4012.8 

+  67.9 

66.41 

14  46.5 

54    6.9 

I.     N. 

5 

4  27.32 

9.048 

723  4.80 

133.11 

223418.6 

-97.3 

66.64 

14  50.2 

54  20.2 

I.     N. 

6 

5  16.41 

9.038 

81614.76 

139.55 

2122  37.3 

-880.9 

66.54 

14  56.5 

54  43.4 

I.     N. 

7 

6    5.11 

9.018 

9   9   1.31 

131.96 

+19  7   5.5 

-415.3 

66.23 

15   5.6 

5516.9 

I.     N. 

8 

6  53.26 

1.996 

10   115.01 

199.04 

155210.3 

-«56.4 

65.87 

15  17.3 

56   0.0 

I.     N. 

9 

7  41.02 

1.087 

1053  4.87 

199.40 

1144  30.2 

-678.3 

65.69 

15  31.4 

56  51.5 

I.     N. 

10 

8  28.83 

9.008 

1144  57.84 

130.31 

6  5258.9 

-774.6 

65.88 

15  46.9 

57  48.6 

I.     N. 

11 

9  17.39 

9.061 

12  3736.08 

133.94 

+  12921.4 

-837.0 

66.59 

16   2.8 

58  47.1 

L     N. 

12 

10    7.57 

9.138 

133151.85 

138.47 

-  4  10  44.4 

-864.8 

67.87 

16  17.8 

59  42.0 

I.     N. 

18 

11    0.29 

9.961 

14  28  39.98 

145.86 

-94648.0 

-814.8 

69.70 

16  30.0 

60  26.9 

I.     N. 

14 

11  56.26 

9.406 

1528  44.23 

154.50 

-14  5324.7 

-705.9 

71.81 

16  38.1 

60  56.7 

I.     N. 

15 

12  55.69 

9.549 

163216.41 

169.81 

-19   158.6 

-586.8 

73.79 

16  41.1 

61    7.5 

11.  N.S. 

16 

13  57.86 

9.696 

17  3833.32 

167.86 

-214619.1 

-868.4 

75.01 

16  38.5 

60  57.9 

II.  N.S. 
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AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Dftte. 

lieanXime 

of 

Transit. 

Difllfor 
IHooT 

of 
Long. 

Bight 

Asoonsion 

of 

Centra. 

Difllfor 
IHoor 

of 
Long. 

Declination 

of 

Centre. 

Difllfor 
iHonr 

of 
Long. 

Sid.  Time 
OfSemid. 
Passing 
Meiidiim. 

(Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
ParallaT. 

Bright 
Limb^ 

k    m 

m 

h  m    s 

8 

O        1        II 

II 

s 

1     // 

/     // 

May  16 

13  57.86 

9.(B5 

17  3833.32 

167.86 

-^214619.1 

H»8.4 

75.01 

16  38.5 

60  57.9 

I1.N.S. 

17 

15    1.04 

9.690 

18  45  50.56 

167.88 

-22  49  13.3 

-95.4 

75.01 

16  31.1 

60  30.7 

11.  N. 

18 

16    2.95 

9.583 

195152.00 

161.71 

-22  810.9 

•HB4.8 

73.69 

16  19.9 

59  49.9 

II.  N. 

19 

17    1.69 

9.366 

20  54  43.02 

159.19 

-1955  0.4 

439.1 

71.44 

16   6.7 

59    1.4 

II.  N. 

90 

17  56.34 

9.190 

2153  27.53 

141.60 

-16  29  58.6 

583.7 

68.85 

15  52.8 

58  10.3 

11.  N. 

21 

18  46.95 

9.033 

2248  8.55 

139.19 

-1215   7.1 

-Wa9.9 

66.43 

15  39.3 

57  20.6 

11.  N. 

22 

19  34.19 

1.911 

233927.28 

194.84 

-  7  30   8.0 

735.9 

64.48 

15  26.9 

56  35.0 

II.  N. 

23 

20  19.02 

1.839 

02821.44 

190.10 

-23117.5 

759.7 

63.16 

15  15.9 

55  54.8 

II.  N, 

24 

21    2.47 

1.794 

11561.66 

117.81 

+  228  2.2 

739.1 

62.48 

15   6.7 

55  20.9 

II.  N. 

25 

21  45.45 

1.793 

2  2  54.34 

117.74 

71618.8 

697.9 

62.40 

14  59.1 

54  53.0 

ILN. 

26 

22  28.78 

1.899 

2  5017.96 

119.48 

+114264.3 

-W30.8 

62.82 

14  53.1 

54  31.0 

II.  N. 

27 

23  13.09 

1.873 

3  38  40.01 

199.51 

15  37  31.2 

538.3 

63.61 

14  48.6 

54  14.6 

U.N. 

28 

23  58.75 

1.933 

4  2823.61 

196.15 

1850   7.3 

491.0 

64.66 

14  45.6 

54    3.3 

30 

0  45.84 

1.900 

51933.89 

199.59 

21  1122.5 

969.1 

65.48 

14  44.0 

53  57.6 

31 

1  34.15 

9.031 

61156.56 

139.06 

223332.1 

+196.5 

66.16 

14  44.1 

53  58.0 

I.     N.S. 

Jane  1 

2  23.14 

9.047 

7   5   0.71 

133.00 

+225128.2 

-37.9 

66.46 

14  46.0 

54    4.8 

I.     N. 

2 

3  12.18 

9.036 

758   7.64 

139.33 

22   3  27.0 

-901.6 

66.35 

14  49.8 

54  19.0 

I.      N. 

3 

4    0.69 

9.004 

8  50  42.92 

130.47 

2011  15.7 

-357.9 

65.94 

14  55.9 

54  41.3 

I.     N. 

4 

4  48.35 

1.967 

94227.14 

198.91 

1719  37.9 

-498.1 

65.42 

15    4.4 

55  12.3 

I.     N. 

5 

5  35.19 

1.938 

10  33  21.60 

196.47 

13  3520.4 

-«19.9 

64.97 

15  15.2 

55  52.2 

1.     N. 

6 

6  21.57 

1.939 

1123  48.54 

196.09 

+  9  639.4 

-719.5 

64.87 

15  28.3 

56  40.3 

I.     N. 

7 

7    8.16 

1.958 

12  14  28.30 

197.64 

+  43  17.7 

-799.5 

65.27 

15  43.2 

57  35.0 

I.      N. 

8 

7  55.87 

9.096 

13   615.17 

131.71 

-  122  51.5 

-831.9 

66.30 

15  59.1 

58  33.4 

I.     N. 

9 

8  45.74 

9.138 

14    012.17 

138.48 

-  6  56  24.9 

-887.3 

67.99 

16  14.8 

59  31.2 

I.      N. 

10 

9  38.82 

9.999 

14  5722.17 

147.09 

-1217   3.7 

-765.1 

70.23 

16  28.8 

60  22.6 

I.     IT. 

11 

10  35.88 

9.463 

15  5831.34 

158.19 

-16  59   5.0 

-639.5 

72.72 

16  39.3 

61    1.2 

I.     N. 

12 

11  36.95 

9.617 

17  3  42.43 

167.35 

-20  3324.9 

-497.5 

74.87 

16  45.0 

6121.8 

I.     N. 

13 

12  40.93 

9.096 

18  11  48.08 

179.13 

-22  3344.8 

-167.5 

76.00 

16  44.7 

6120.9 

ILN. 

14 

13  45.53 

9.665 

192031.22 

170.30 

-224520.9 

+106.3 

75.60 

16  38.6 

60  58.4 

ILN. 

15 

14  48.11 

9.534 

202712.84 

169.34 

-2110  55.4 

356.1 

73.80 

1627.7 

60  18.3 

ILN. 

16 

15  46.75 

9.340 

2129  57.76 

151.13 

-18  829.0 

+545.6 

71.16 

16  13.5 

59  26.4 

ILN. 

17 

16  40.80 

9.159 

22  28   5.95 

139.79 

-14   3  6.6 

670.9 

68.38 

15  57.8 

58  28.6 

ILN. 

18 

17  30,62 

9.000 

23  2159.91 

130.17 

-  9  19 17.4 

739.8 

65.94 

15  42.1 

57  30.8 

ILN. 

19 

18  17.14 

1.885 

012  35.54 

193.97 

-  4  17  13.4 

764.1 

64.13 

15  27.5 

56  37.3 

ILN. 

20 

19    1.48 

1.817 

1    0  59.52 

110.19 

+  0  47  29.3 

754.4 

03.00 

15  14.7 

55  50.4 

ILN. 

21 

19  44.71 

1.799 

14817.07 

117.68 

+  5  42  38.8 

+717.1 

62.56 

15    4.2 

55  11.7 

ILN. 

22 

20  27.80 

1.805 

2  3526.30 

118.49 

1017  58.2 

655.5 

62.71 

14  56.0 

54  41.5 

ILN. 

23 

21  11.55 

1.846 

3  2315.07 

190.88 

14  23  59.0 

670.7 

63.31 

14  50.0 

54  19.5 

ILN. 

24 

21  56.53 

1.905 

4  12  17,67 

194.45 

17  51  18.8 

469.9 

64.21 

14  46.1 

54    5.2 

ILN. 

25 

22  43.01 

1.960 

5   250.81 

198.98 

2030  43.0 

331.9 

65.17 

14  44.1 

53  67.9 

ILN. 

26 

23  30.93 

9.091 

554  50.14 

131.49 

+221343.2 

+180.9 

65.97 

14  43.8 

53  56.8 

28 

0  19.85 

9.050 

647  50.22 

183.93 

2253  48.7 

+  18.9 

66.42 

14  45.1 

54    1.7 

29 

1    9.11 

9.049 

74110.64 

133.16 

2227  40.2 

-148.3 

66.42 

14  47.9 

54  12.1 

I.      N. 

30 

1  58.00 

9.090 

834   8.20 

131.40 

20  55  54.5 

-aoe.4 

66.02 

14  52.4 

54  28.3 

I.      N. 

31 

2  45.96 

1.97S 

92610.42 

198.70 

+18  2254.1 

-453.4 

65.37 

14  58.4 

54  50.6 

I.      N. 
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AT  TRANSIT  OF  MOON'S  CENTEE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Date. 

KCeanTime 

of 
Tnmsit. 

DifllfOT 

iHour 
of 

LODg. 

of 
Centra. 

Difltfor 
iHonr 

of 
Long. 

Deolinatlon 

of 

Centre. 

Difllfor 
IHonr 

of 
Long. 

Sid.Time 
ofSemid. 
Paesing 
Meridian. 

Geocentric 

Semi, 
diameter. 

Equatorial 
Horizontal 
Parallax. 

Bright 
Limba. 

h    m 

m 

h  m    8 

8 

O       /        /f 

n 

8 

/     // 

/      n 

Jul7   1 

2  45.96 

1.975 

92610.42 

198.70 

+182254.1 

-453.4 

65.37 

14  58.4 

54  50.5 

I.       N. 

2 

3  32.80 

1.990 

1017   5.05 

195.93 

14  5562.1 

-578.0 

64.71 

15   6.1 

55  18.9 

I.       N. 

3 

4  18.70 

1.899 

11    7   2.82 

194.11 

10  4345.3 

-678.4 

64.27 

15  15.7 

55  54.0 

I.      N. 

4 

5    4.17 

1.896 

1166  35.26 

193.93 

5  56  32.0 

-753.0 

64.27 

15  27.0 

56  35.5 

I.      N. 

5 

5  50.02 

1.839 

12  46  30.49 

196.06 

+  0  4510.7 

-798.4 

64.86 

15  39.9 

57  23.0 

I.     N. 

6 

6  37.25 

9.019 

13  37  48.62 

130.91 

-4  37  34.9 

-808.9 

66.12 

15  54.0 

5814.6 

I.      N. 

7 

7  26.97 

9.130 

14  31  36.31 

138.53 

-  956  2.2 

-775.0 

68.06 

16    8.3 

59    7.3 

I.     N. 

8 

8  20.22 

9.305 

152856.74 

J48.47 

-14  50   7.4 

-685.9 

70.50 

16  21.8 

59  56.7 

I.      N. 

9 

9  17.69 

9.485 

16  30  31.01 

159.33 

-1855  4.2 

-598.9 

73.07 

16  32.9 

60  37.6 

I.      N. 

10 

10  19.22 

9.633 

17  36   9.56 

168.30 

-21  43  43.9 

-305.8 

75.13 

16  40.2 

61    4.2 

I.      N. 

11 

11  23.42 

9.696 

1844  28.20 

179.16 

-2253   1.4 

-36.7 

76.00 

16  42.3 

61  12.2 

I.     N. 

12 

12  27.80 

9.647 

19  5258.42 

169.19 

-2212  38.3 

+935.6 

75.31 

16  38.9 

60  59.4 

II.  N. 

13 

13  29.78 

9.505 

20  59   4.01 

160.53 

-1949  53.6 

468.8 

73.30 

16  30.1 

60  27.1 

II.  N. 

14 

14  27.68 

9.318 

22    1    3.86 

149.98 

-16  619.0 

637.7 

70.62 

16  17.3 

59  40.1 

II.  N. 

15 

15  21.07 

9.137 

22  5832.98 

138.38 

-1128  58.9 

738.3 

67.96 

16   2.0 

68  44.1 

II.  N. 

16 

16  10.50 

1.990 

23  52   3.16 

199.56 

-62310.0 

+789.0 

65.74 

15  45.9 

57  45.0 

II.  N. 

17 

16  56.94 

1.889 

0  42  33.95 

193.48 

-  1    a  11.2 

781.5 

64.17 

15  30.5 

56  48.2 

U.N. 

18 

17  41.52 

1.833 

1  31  12.20 

190.17 

+  3  57  38.6 

747.7 

63.29 

15  16.7 

55  57.8 

II.  N. 

19 

18  25.27 

1.819 

219    1.42 

110.34 

8  4536.6 

688.0 

63.01 

15    5.1 

5515.0 

II.  N. 

20 

19    9.13 

1.841 

3   656.91 

190.60 

13   5   5.0 

605.7 

63.39 

14  56.1 

54  42.1 

II.  N. 

21 

19  53.82 

1.887 

35542.22 

193.38 

+164718.3 

+501.8 

64.09 

14  49.9 

54  19.3 

11.  N. 

22 

20  39.81 

1.947 

4  4545.68 

196.07 

1943  45.0 

376.9 

64.98 

14  46.3 

54    5.9 

II.  N. 

23 

21  27.25 

9.005 

53716.21 

130.48 

214613.8 

939.4 

65.84 

14  45.0 

54    1.4 

II.  N. 

24 

22  15.92 

9.046 

6  30   0.89 

133.00 

22  47  39.6 

+  79.7 

66.43 

14  45.9 

54    4.6 

II.  N .  S. 

25 

23    5.28 

9.061 

7  23  27.40 

133.88 

22  43  18.8 

-94.9 

66.61 

14  48.6 

54  14.4 

n.  N .  S. 

26 

23  54.63 

9.046 

81652.81 

139.95 

+21  31  59.6 

-960.4 

66.34 

14  52.8 

54  29.8 

28 

0  43.29 

9.006 

9   9  37.18 

130.57 

19  16  34.8 

-414.0 

65.73 

14  58.2 

54  49.7 

29 

1  30.86 

1.957 

10    115.62 

197.60 

16   3  38.4 

-547.0 

64.99 

15    4.7 

55  13.8 

I.     N. 

30 

2  17.28 

1.914 

10  5145.01 

194.09 

12   225.7 

-654.6 

64.35 

15  12.3 

55  41.6 

I.      N. 

31 

3    2.87 

1.800 

114124.22 

193.56 

7  23  48.7 

-733.6 

64.03 

15  20.8 

56  12.9 

I.      N. 

Aug.   1 
2 

3  48.24 

1.897 

1230  50.52 

194.00 

+  21939.0 

-789.9 

64.21 

15  30.3 

56  47.6 

I.      N. 

4  34.24 

1.944 

13  20  55.08 

196.80 

-  2  57  15.4 

-796.6 

65.00 

15  40.6 

57  25.5 

I.      N. 

3 

5  21.89 

9.034 

14  12  37.85 

139.19 

-  812  33.1 

-779.9 

66.45 

15  51.6 

58    5.9 

I.      N. 

4 

6  12.19 

9.165 

15   7    1.06 

140.10 

-13   923.4 

-703.0 

68.48 

16   2.8 

58  47.1 

I.      N. 

5 

7    6.04 

9.396 

16   4  57.36 

149.76 

-17  27  39.0 

-678.7 

70.86 

16  13.5 

59  26.3 

I.     N. 

6 

8    3.82 

9.486 

17   6  50.04 

159.41 

-20  44  19.1 

-394.8 

73.16 

16  22.7 

60   0.2 

I.     N. 

7 

9    5.01 

9.601 

1812   8.50 

166.49 

-22  36  30.6 

-158.8 

74.75 

16  29.4 

60  24.6 

I.      N.S. 

8 

10    8.03 

9.633 

191916.26 

168.30 

-22  47  36.5 

+104.0 

75,11 

16  32.3 

60  35.3 

I.          S. 

9 

11  10.55 

20  2554.30 

164.04 

-2113  59.1 

358.1 

74.08 

16  30.7 

60  29.6 

I.          S. 

10 

12  10.46 

9.493 

2129  55.25 

155.55 

-18   7  17.8 

565.4 

72.05 

16  24.6 

60   7.2 

II.     s. 

11 

13    6.58 

9.955 

2230   8.23 

145.53 

-13  5013.9 

+708.5 

69.61 

16  14.5 

59  29.9 

II.  N. 

12 

13  58.79 

9.101 

23  2625.78 

136.93 

-84911.2 

786.4 

67.32 

16    1.5 

58  42.2 

11.  N. 

13 

14  47.68 

1.981 

019  23.95 

199.03 

-  32831.5 

808.7 

65.51 

15  46.9 

57  48.7 

II.  N. 

14 

15  34.19 

1.909 

1    9  58.82 

194.31 

+  1  51  55.7 

787.8 

64.33 

15  32.3 

56  54.8 

II.  N. 

15 

16  19.32 

1.865 

1  59  10.69 

199.08 

+  6  56  55.2 

+738.7 

63.78 

15  18.6 

56   4.6        II.  N.      || 
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AT  TBANSrr  OP  MOON'S  CENTRE  OVEK  THE  MERIDIAN  OP  WASHINGTON^ 

Dftte. 

ICeanTime 

of 

Tniisit. 

DIfffor 
IHour 

of 
I^ong. 

Bight 

Afloenaioii 

of. 

Centra. 

Dlitfor 
iHonr 

of 
Long. 

Qeooentrio 

DeoUnfttton 

of 

Centre. 

Difffor 
IHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Moxidisn. 

Geooentxio 

Semi- 
diameter. 

Hoilaontal 
Paxallaz. 

2J£J 

k    m 

m 

h  m    8 

■ 

0       /       II 

// 

8 

1     II 

1     II 

Aug.  16 

17    4.00 

1.864 

247  55.58 

191.99 

•Ml  34  43.1 

+668.9 

63.80 

15   6.9 

55  21.6 

U.N. 

17 

17  49.02 

1.891 

3  37  0.57 

193.67 

15  3546.6 

548.6 

64.27 

14  57.7 

54  47.8 

n.N. 

18 

18  34.95 

1.9S8 

4  27   0.24 

196.46 

185143.1 

496.8 

65.00 

14  51.3 

54  24.5 

II.  N. 

19 

19  22.09 

1.990 

5  18  12.85 

199.00 

2114  51.9 

965.9 

65.79 

14  47.9 

54  11.8 

n.N. 

20 

20  10.42 

9.035 

610  37.52 

139.30 

223824.2 

+199.6 

66.44 

14  47.3 

54   0.5 

n.N. 

SI 

20  59.62 

9.009 

7   3  54.15 

133.63 

+22  57   8.0 

-37.0 

66.77 

14  49.2 

54  16.6 

II.     s. 

22 

21  49.12 

9.050 

75728.67 

133.77 

22  831.3 

HW5.6 

66.68 

14  53.3 

54  31.7 

u.    s. 

23 

22  38.29 

9.034 

85043.41 

133.94 

2013  3:^.0 

-867.4 

66.23 

14  59.2 

54  53.3 

u.    s. 

24 

23  26.64 

1.904 

9  43  8.93 

199.79 

171658.3 

-519.4 

65.56 

15   6.3 

5519.5 

26 

0  13.97 

1.051 

10  34  32.87 

197.95 

1326  53.8 

-633.6 

64.88 

15  14.2 

55  48.6 

27 

1    0.40 

1.991 

1125  3.03 

195.45 

•f  854   2.1 

-795.4 

64.42 

15  22.6 

5619.2 

I.     N. 

28 

1  46.38 

1.915 

1215   5.78 

195.07 

+  35056.6 

-784.9 

64.37 

15  30.9 

56  50.2 

I.      N. 

29 

2  32.58 

1.941 

13   522.07 

196.64 

-  12824.9 

-806.9 

64.84 

15  39.2 

57  20.4 

I.      N. 

30 

3  19.84 

9.006 

135642.52 

130.44 

-64844.4 

-788.3 

65.91 

15  47.3 

57  50.1 

I.      N. 

31 

4    9.09 

9.105 

14  50   1.52 

136.40 

-1153  8.4 

-795.8 

67.52 

15  55.0 

5818.2 

I.     N. 

Sept.  1 

5    1.11 

9.935 

1546  8.04 

144JI7 

-162250.7 

-814.1 

69.53 

16   2.2 

58  44.6 

I.      N. 

2 

5  56.41 

9.373 

164531.53 

158.63 

-195729.3 

-450.6 

71.61 

16   8.6 

69   8.3 

I.     N. 

3 

6  54.84 

9.489 

1748   3.37 

159.60 

-221647.0 

-938.9 

73.28 

16  13.9 

59  87.7 

I.     N. 

4 

7  55.40 

9.545 

185243.61 

168.00 

-23  418.5 

+-    4.6 

74.04 

16  17.5 

59  40.9 

I.          S. 

5 

8  56.36 

9.581 

195748.65 

161J9 

-221226.0 

969.6 

73.64 

16  18.8 

59  45.6 

I.          S. 

6 

9  55.88 

9.4BB 

21    125.66 

155.99 

-194536.7 

+474.5 

72.22 

16  17.2 

59  39.9 

I.          S. 

7 

10  52.58 

9JW4 

22  213.26 

147.86 

-155925.8 

646.8 

70.21 

16  12.4 

59  22.3 

L          S. 

8 

11  45.95 

9.156 

225941.07 

139.57 

-1116  10.3 

759.5 

68.12 

16   4.7 

58  53.9 

I.          S. 

9 

12  36.24 

9.040 

23  54   3.25 

139.57 

-  55941.5 

813.8 

66.33 

15  54.5 

6816.3 

ILN.S. 

10 

13  24.12 

1.957 

0  46   0.50 

197.56 

-0  3157.4 

817.8 

65.06 

15  42.5 

57  32.5 

ILN. 

11 

14  10.45 

1.910 

13623.97 

194.74 

+  4  4829.9 

+779.0 

64.37 

15  30.0 

56  46.4 

n.N. 

12 

14  56.06 

1.896 

226  4.68 

193.96 

946  40.6 

707.1 

64.23 

15  17.9 

56   2.0 

II.  N. 

13 

15  41.70 

1.911 

3  1547.32 

194.83 

1410  33.4 

608.9 

64.53 

15   7.1 

55  22.4 

ILN. 

14 

16  27.95 

1.946 

4   6  6.23 

196.88 

17  5017.9 

487.0 

65.13 

14  58.4 

54  50.4 

ILN. 

15 

17  15.13 

1.988 

4  5721.75 

199.44 

203741.9 

847.9 

65.84 

14  52.3 

54  28.0 

ILN. 

16 

18    3.33 

9.087 

549  37.84 

131.80 

4^2558.1 

+198.9 

66.47 

14  49.1 

54  16.3 

ILN. 

17 

18  52.32 

9.069 

64241.58 

183.31 

2310   0.5 

+  96.9 

66.84 

14  48.9 

54  15.7 

U.      S. 

18 

19  41.66 

9.056 

7  36   7.13 

138.58 

224656.3 

-149.3 

66.87 

14  51.7 

54  25.8 

II.      S. 

19 

20  30.86 

9.040 

82923.50 

139.58 

211640.4 

-807.8 

66.54 

14  57.1 

54  45.8 

II.      S. 

20 

21  19.46 

9.009 

9  22   4.41 

130.78 

18  4213.5 

-461.8 

66.00 

15   4.8 

55  13.8 

11.      S. 

21 

22    7.26 

1.975 

1013  56.70 

198.67 

+15  9  39.7 

-«r7.9 

65.39 

15  14.0 

55  47.8 

IL      S. 

22 

22  54.32 

1.949 

11    5  4.31 

197.19 

10  47  52.2 

-707.0 

64.93 

15  24.2 

56  25.1 

n.     S. 

23 

23  40.98 

1.944 

115548.25 

196.79 

54816.6 

-785.9 

64.82 

15  34.5 

57   2.9 

25 

0  27.83 

1.966 

1246  43.65 

198.14 

+  0  24  42.6 

-«5.9 

65.19 

15  44.3 

57  38.9 

26 

1  15.62 

9.099 

13  38  35.31 

131.50 

-5   640.1 

-883.3 

66.10 

15  52.8 

5810.1 

I.     N. 

27 

2    5.15 

9.111 

14  3211.89 

136.85 

-102726.5 

-779.0 

67.53 

15  59.7 

58  35.7 

L      N. 

28 

2  57.15 

9.996 

152817.16 

143.78 

-151713.9 

-667.9 

69.35 

16   4.9 

58  54.7 

L     N. 

29 

3  52.06 

9.349 

162717.17 

151.18 

-1914  38.0 

-610.4 

71.25 

16   8.4 

59   7.3 

L     N. 

30 

4  49.74 

9.451 

1729   4.19 

157.37 

-21  59  12.3 

-305.6 

72.80 

16  10.2 

59  14.0 

I.     N. 

31 

5  49.33 

9.509 

18  3245.60 

160.43 

-23  14  50.2 

-69.9 

73.55 

16  10.5 

59  15.2 

L          S. 

MOON-CULMINATIONS,  1889. 


391 


AT  TRANSIT  OP  MOON'S  CENTRE  OVER  THE  MERIDIAN  OP  WASHINGTON. 

Dftto. 

If  eon  Time 

of 

Tnoait. 

DiAfoT 
IHonr 

of 
Long. 

Eight 

Aaoenaion 

of 

Centre. 

Diff.for 
IHour 

of 
Long. 

Gkocentrio 

Dodiniitioii 

of 

Contre. 

Diff.for 
IHoar 

of 
Long. 

Sid.Time 
ofSemid. 
Passing 
Meridian. 

Oeooentrio 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallaz. 

Bright 
Limbs. 

h    m 

m 

h  m    8 

■ 

O       /       It 

n 

B 

/     // 

/     1/ 

Oot.    1 

5  49.33 

9.509 

1833  45.60 

160.43 

-3314  50.3 

-60.9 

73.55 

16  10.5 

59  15.3 

1, 

s. 

3 

6  49.30 

9.489 

19  3650.46 

150.94 

-33  53  38.3 

+174.0 

73.35 

16   9.4 

5911.3 

1, 

s. 

3 

7  47.99 

9.390 

30  39  38.10 

154.18 

-30  5818.3 

388.4 

71.99 

16    7.0 

59   3.3 

s. 

4 

8  44.15 

9.978 

313953.30 

146.87 

-17  41  14.8 

568.0 

70.14 

16    3.1 

58  48.0 

1. 

s. 

5 

9  37.36 

9.150 

3337   5.11 

130.10 

-1331    6.8 

711  J> 

68.15 

15  57.7 

58  38.1 

I- 

s. 

6 

10  37.49 

9.040 

333133.49 

139.50 

-  81853.5 

+790.8 

66.41 

15  50.7 

58   3.4 

s. 

7 

11  15.43 

1.961 

033  34.55 

197.83 

-  355  5.0 

890.4 

65.13 

15  43.3 

57  31.7 

I, 

s. 

8 

18    1.88 

1.016 

113  55.93 

195.13 

+  33139.4 

805.7 

64.43 

15  33.9 

56  57.3 

II. 

s. 

9 

13  47.65 

1.904 

3   346.39 

194.38 

74419.6 

759.6 

64.34 

15  33.9 

56  30.5 

II.N.S.II 

10 

13  33.46 

1.018 

3  53  38.83 

195.94 

1339   9.4 

666.0 

64.53 

15  13.1 

55  44.7 

II.  N 

11 

14  19.86 

1.051 

344   6.63 

197.91 

+16  3349.1 

+559.7 

65.10 

15    4.1 

55  11.5 

11.  N 

12 

15    7.15 

1.001 

4  3538.83 

190.66 

19  48  9.5 

415.8 

65.83 

14  56.7 

54  44.3 

II.  N 

13 

15  55.41 

9.098 

53748.31 

131.86 

33   4   6.1 

961.5 

66.47 

14  51.4 

54  34.7 

II.  N 

14 

16  44.37 

9.060 

630  5L0I 

133.10 

331553.8 

+  06.1 

66.87 

14  48.6 

54  14.6 

U.N 

!s. 

15 

17  33.63 

9.051 

71411.18 

133.96 

333037.1 

-73.5 

66.93 

14  48.8 

54  15.3 

II. 

s. 

16 

18  33.67 

9.039 

8  718.39 

139.15 

+331730.6 

-940.9 

66.63 

14  53.0 

64  37.0 

n. 

s. 

17 

19  11.08 

9.001 

85947.33 

130.91 

30   9  33.4 

-307.5 

66.09 

14  58.3 

54  49.7 

11. 

s. 

18 

19  58.66 

1.966 

9  5136.53 

198.11 

17    138.4 

-540.0 

65.49 

15   7.1 

55  33.4 

II. 

s. 

19 

30  45.50 

1.040 

104331.17 

196.60 

13   014.0 

-669.5 

66.03 

16  18.3 

56   3.0 

u. 

s. 

20 

31  31.07 

1.036 

1133  53.36 

196.34 

814  49.3 

-750.0 

64.89 

15  30.7 

56  49.1 

II. 

s. 

31 

33  18.67 

1.080 

133339.54 

197.83 

+  35636.0 

-895.9 

65.34 

15  43.7 

57  37.0 

u. 

s. 

33 

33    6.37 

9.091 

131536.43 

131.49 

-340   5.8 

-850.7 

66.14 

15  56.1 

58  33.5 

II. 

s. 

33 

33  55.95 

9.117 

14   9   5.81 

137.91 

-81733.1 

-896.6 

67.63 

16   6.8 

59    1.8 

35 

0  48.30 

9.949 

15   535.99 

144.73 

-13  33  34.0 

-744.1 

69.54 

16  14.8 

59  31.3 

36 

1  43.64 

9.370 

16   4  57.90 

158.09 

-18   4  16.5 

-500.0 

71.60 

16  19.5 

59  48.4 

I.     N 

37 

3  43.18 

9.403 

17  7  36.36 

150.88 

-31  34  56.3 

-306.5 

73.35 

16  30.8 

59  53.1 

I.     N 

38 

3  43.87 

9.551 

181334.49 

163.40 

-331536.3 

-159.9 

74.35 

16  18.9 

59  46.3 

I.     N.S.II 

39 

4  44.03 

9.590 

1917  39.79 

169.05 

-233515.8 

+109.3 

74.00 

16  14.5 

59  30.1 

I. 

s. 

30 

5  43.69 

9.439 

303136.48 

156.99 

-315633.3 

336.8 

73.63 

16   8.4 

59   7.7 

I. 

s. 

31 

6  40.45 

9.994 

313316.34 

147.80 

-19    137.7 

588.9 

70.57 

16    1.3 

58  41.3 

I. 

s. 

Nov.   1 

7  33.75 

9.150 

3319  41.36 

130.10 

-15   0   6.7 

+670.0 

68.35 

15  53.5 

6813.8 

I. 

s. 

3 

8  33.79 

9.096 

3313  48.35 

131.79 

-101333.6 

760.5 

66.39 

15  45.5 

57  43.3 

I. 

s. 

3 

9  11.36 

1.037 

0   531.16 

196.40 

-  457  53.3 

804.0 

64.93 

15  37.3 

57  13.4 

T. 

s. 

4 

9  57.08 

1.887 

05514.05 

193.38 

+  036   0.1 

806.0 

64.05 

15  39.1 

56  43.1 

I. 

s. 

5 

10  43.13 

1.874 

144  31.66 

199.50 

54340.4 

774.3 

63.80 

15  30.9 

56  13.3 

I. 

s. 

6 

11  37.36 

1.801 

333  33.94 

193.63 

+10  40  55.5 

+706.4 

64.06 

15  13.9 

65  43.7 

I. 

s. 

7 

13  13.08 

1.930 

333  36.18 

195.98 

15   4  43.6 

607.5 

64.69 

15   5.3 

55  16.8 

n. 

s. 

8 

13  59.98 

1.070 

4  14  34.67 

198.93 

184314.5 

481.0 

65.50 

14  58.4 

64  50.5 

u. 

s. 

9 

13  48.05 

9.094 

5   6  33.36 

131.68 

313636.3 

331.8 

66.38 

14  53.8 

64  39.7 

IL 

s. 

10 

14  37.03 

9.053 

5  5936.85 

133.41 

33   6  39.5 

+167.9 

66.80 

14  48.7 

54  14.7 

n. 

s. 

11 

15  36.41 

9.057 

653   4.31 

133.60 

+33  3938.3 

-    3.8 

66.93 

14  46.6 

64   7.3 

II. 

s. 

13 

16  15.55 

9.034 

7  4617.11 

138.93 

33   4   0.1 

-179.3 

66.64 

14  47.1 

54    9.0 

n. 

s. 

13 

17    3.90 

1.993 

83843.55 

190.75 

313343.4 

-331.8 

66.04 

14  50.4 

64  30.9 

II. 

s. 

14 

17  51.16 

1.046 

930   3.50 

196.03 

1840  35.9 

-476.0 

65.33 

14  56.6 

54  43.7 

n. 

s. 

15 

18  37.37 

1.007 

10  3019.01 

194.60 

+15   4  21.7 

-609.0 

64.69 

15    5.7 

55  17.3 

II. 

s. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTOM 

• 

Dftte. 

If  eon  Time 

of 

Transit. 

Difllfor 
IHour 

of 
Long. 

Bight 

Ascension 

of 

Centre. 

Diftfor 
iHour 

of 
Long. 

Geooentrio 

DeoUnation 

of 

Centre. 

Diftfor 
IHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridiim. 

Cteocentrlc 

Semi- 
diameter. 

Eqnatoiial 
Horixontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h  m     s 

s 

O       1       tl 

II 

s 

/     // 

/     1* 

Nov.  16 

19  22.88 

1.890 

11    9  53.71 

193.55 

+10  4145.2 

-707.3 

64.38 

15  17.4 

56    0.3 

II. 

s. 

17 

20    8.33 

1.904 

115924.92 

194.40 

54143.0 

-788.4 

64.55 

1531.3 

56  51.4 

II. 

s. 

18 

20  54.56 

1.957 

1249  43.78 

197.59 

+  015  6.8 

-836.8 

65.34 

15  46.5 

57  47.2 

n. 

s. 

19 

21  42.61 

9.053 

13  4150.09 

133.38 

-  524    1.6 

-849.1 

66.79 

16    1.7 

58  42.9 

II. 

s. 

20 

22  33.46 

9.191 

14  36  45.99 

141.66 

-1057   8.7 

-«W.4 

68.85 

16  15.6 

59  34.1 

n. 

s. 

21 

23  27.99 

9.357 

153523.71 

151.66 

-16   025.7 

H»6.1 

71.31 

16  26.6 

60  14.4 

23 

0  26.56 

9.590 

16  38   4.12 

161.48 

-20   6  2.5 

-517.9 

73.68 

16  33.4 

60  39.4 

24 

1  28.55 

9.639 

17  44  10.21 

168.97 

-2246  32.8 

-975.9 

75.32 

1635.3 

60  46.3 

I. 

s. 

25 

2  32.18 

9.650 

185155.02 

169.39 

-23  4231.5 

-    1.8 

75.64 

1632.2 

60  35.2 

I. 

s. 

26 

3  34.98 

9.565 

19  58  49.51 

164.91 

-224924.9 

+969.5 

74.50 

16  25.1 

60   8.9 

I. 

s. 

27 

4  34.76 

9.409 

21    2  42.68 

154.75 

-201835.5 

+489.6 

72.29 

16  15.1 

59  32.1 

I. 

s. 

28 

5  30.41 

9.930 

22  227.55 

144.P9 

-163133.6 

649.7 

69.67 

16   3.5 

58  49.5 

I. 

s. 

29 

6  21.94 

9.070 

2258   4.52 

134.39 

-115224.1 

744.1 

67.23 

15  51.4 

58   5.2 

I. 

s. 

30 

7  10.09 

1.950 

23  50  17.48 

197.18 

-  6  4257.2 

795.6 

65.31 

15  39.8 

57  22.4 

L 

s. 

Dec.    1 

7  55.88 

1.875 

0  40   9.23 

199.65 

-  1  21  20.7 

806.9 

64.06 

15  29.0 

56  42.9 

I. 

s. 

2 

8  40.41 

1.843 

128  44.92 

190.76 

+  35721.8 

+789.0 

63.49 

15  19.3 

56   7.4 

I. 

s. 

3 

9  24.67 

1.851 

217   4.35 

191.91 

9   0   7.5 

796.9 

63.55 

15  10.9 

55  :)6.2 

I. 

s. 

4 

10    9.48 

1.888 

3   557.00 

193.43 

13  34  53.8 

649.3 

64.09 

15   3.5 

55   9.1 

I. 

s. 

5 

10  56.42 

1.943 

3  55  57.58 

196.73 

17  30   9.4 

599.5 

64.92 

14  57.2 

54  46.2 

I. 

s. 

6 

11  42.75 

9.000 

4  47  21.63 

130.99 

20  35   7.0 

391.4 

65.82 

14  52.1 

54  27.3 

I. 

s. 

7 

12  31.34 

9.045 

5  40   1.78 

139.91 

+2240  30.3 

+938.8 

66.54 

14  48.2 

54  12.8 

n. 

s. 

8 

13  20.71 

9.063 

63328.50 

133.99 

23  39  47.7 

+  69.3 

66.85 

14  45.6 

54    3.3 

n. 

s. 

9 

14  10.12 

9.048 

7  26  57.64 

133.08 

23  3015.5 

-109.3 

66.69 

14  44.7 

54    0.0 

II. 

s. 

10 

14  58.82 

9.006 

81944.05 

130.53 

221320.8 

-973.0 

66.09 

14  45.6 

54    3.4 

II. 

s. 

11 

15  46.27 

1.947 

911  15.56 

197.09 

19  54   3.9 

-490.4 

65.23 

14  48.8 

54  15.1 

n. 

s. 

12 

16  32.30 

1.800 

10    121.71 

193.58 

+16  39  40.7 

-.548.0 

64.38 

14  64.5 

54  36.0 

II. 

s. 

13 

17  17.13 

1.849 

10  50  15.32 

191.13 

123832.1 

-654.0 

63.75 

15   2.8 

55   6.5 

n. 

s. 

14 

18    1.30 

1.837 

113829.43 

190.40 

7  5922.4 

-738.0 

63.58 

15  1.3.9 

55  47.2 

II. 

s. 

15 

18  45.63 

1.864 

1226  52.93 

191.99 

+  2  5127.4 

-797.3 

64.00 

15  27.4 

56  36.9 

II. 

s. 

16 

19  31.13 

1.936 

1316  26.80 

196.33 

-  2  34  31.6 

-697.1 

65.12 

15  42.8 

57  33.5 

II. 

s. 

17 

20  18.94 

9.058 

14   820.19 

133.63 

-  8   4  58.1 

-617.6 

66.99 

15  59.2 

58  33.9 

II. 

s. 

18 

21  10.25 

9.996 

15   3  43.59 

143.73 

-13  2133.8 

-755.3 

69.50 

16  15.3 

59  32.9 

II. 

s. 

19 

22    5.99 

9.499 

16   3  33.53 

155.55 

-18  0   8.1 

-695.3 

72.34 

16  29.4 

60  24.5 

n. 

s. 

20 

23    6.41 

9.606 

17   8   5.27 

166.67 

-21  31  43.3 

-490.5 

74.95 

16  39.6 

61    2.0 

22 

0  10.53 

9.718 

181619.55 

173.47 

-2328   3.6 

-154.7 

76.52 

16  44.6 

6120.4 

23 

I  15.97 

9.719 

1925  54.77 

173.14 

-23  3112.7 

+137.3 

76.47 

16  43.6 

61  16.7 

I. 

s. 

24 

2  19.85 

9.599 

20  33  54.00 

165.80 

-21  41  37.9 

409.9 

74.81 

16  36.9 

60  52.0 

I. 

s. 

25 

3  19.89 

9.405 

2138   1.78 

154.50 

-18  17  36.9 

605.8 

72.18 

16  25.7 

60  10.9 

I. 

s. 

26 

4  15.21 

9.909 

22  37  26.67 

149.75 

-13  46  38.9 

737.9 

69.33 

16  11.6 

59  19.3 

I. 

s. 

27 

5    6.17 

9.046 

23  3229.53 

139.93 

-83617.6 

804.8 

66.86 

15  56.4 

58  23.4 

I. 

s. 

28 

6  53.78 

1.930 

024  10.06 

195.96 

-  3  929.7 

+891.9 

65.06 

15  41.5 

57  28.7 

I. 

s. 

29 

6  39.21 

1.864 

1  13  40.04 

199.01 

+  2 16   5.0 

800.3 

63.99 

15  27.7 

56  38.1 

I. 

s. 

30 

7  23.63 

1.844 

2  2   8.93 

190.81 

72643.5 

748.0 

63.63 

15  15.7 

55  64.0 

I. 

s. 

31 

8    8.03 

1.869 

2  50  37.19 

191.88 

1211    1.8 

669.3 

63.87 

15   5.8 

55  17.6 

I. 

s. 

32 

8  53.21 

1.907 

3  39  52.04 

194.57 

+1618  39.0 

+565.0 

64.52 

14  57.8 

54  48.3 

I. 

s. 
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FOE  TEANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

R.Asoeniion 
at 

Transit. 

at 
Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

D^ejtsa 

at 
Transit. 

Hor. 
Par. 

Semi- 
diom. 

8.T.of 
Sem. 
Pass. 
Mer. 

Jan.  0 

h    m 
011.8 

h  m     B 
18  54   4.33 

O        /       /i 

-24  46  8.4 

6.2 

II 
2.3 

0.17 

Feb.  15 

h    m 
0    3.7 

h  m     B 
214717.58 

O       i       it 

-924   2.2 

II 
13.8 

II 
5.2 

0.35 

1 

015.0 

19    1  13.10 

24  3922.5 

6.2 

2.3 

0.17 

15 

23  55.5 

2142  59.44 

9  47  2.9 

13.9 

5.2 

0.35 

8 

018.2 

19   822.46 

24  31    5.0 

6.2 

2.3 

0.17 

16 

23  47.4 

213850.08 

101118.2 

13.9 

5.2 

0.36 

3 

021.5 

191532.24 

24  21  15.1 

6.2 

2.4 

0.17 

17 

2339.5 

21  34  54.94 

10  36  12.3 

13.8 

5.2 

0.36 

4 

024.7 

19  2242.25 

24   9  52.0 

6.3 

2.4 

0.17 

18 

23  32.0 

21  31  18.61 

11    112.4 

13.7 

5.2 

0.35 

6 

027.9 

1929  52.28 

-23  56  54.8 

6.3 

2.4 

0.17 

19 

2324.9 

2128  4.81 

-112549.7 

13.6 

5.2 

0.35 

6 

031.1 

19  37  2.14 

23  4222.9 

6.3 

2.4 

0.17 

20 

23  18.2 

21  25  16.31 

1149  39.5 

13.5 

5.1 

0.35 

7 

0  34.3 

1944  11.58 

23  2616.1 

6.4 

2.4 

0.17 

21 

2311.9 

212255.01 

12  1221.4 

13.3 

5.1 

0.34 

8 

0  37.5 

19  5120.34 

23   8  34.2 

6.4 

2.4 

0.17 

22 

23   6.1 

2121    2.02 

12  3339.8 

13.1 

5.0 

0.34 

9 

040.7 

195828.17 

2249  16.9 

6.5 

2.5 

0.18 

23 

23   0.7 

2119  37.74 

1253  22.9 

12.9 

4.9 

0.33 

10 

043.9 

20   5  34.75 

-222824  3 

6.5 

2.5 

0.18 

24 

2255.9 

211842.03 

-131121.9 

12.7 

4.8 

0.33 

11 

047.0 

201239.74 

22  556.7 

6.6 

2,5 

0.18 

25 

2251.5 

21  18 14.26 

132730.7 

12.5 

4.7 

0.32 

12 

050.0 

2019  42.78 

21  41  54.8 

6.6 

2.5 

0.18 

26 

2247.5 

211813.49 

134145.9 

12.2 

4.6 

0.32 

13 

0  53.0 

20  26  43.43 

21  16  19.6 

6.7 

2.5 

0.18 

27 

2244.0 

211838.55 

13  54   5.6 

12.0 

4.5 

0.31 

14 

0  56.0 

2033  41.21 

20  49  12.3 

6.8 

2.6 

0.19 

28 

2240.9 

21  1928.15 

14   4  28.8 

11.8 

4.5 

0.31 

15 

0  59.0 

20  4035.59 

-2020  35.1 

6.9 

2.6 

0.19 

Mar.  1 

22  38.2 

2120  40.88 

-141?  56.0 

11.6 

4.4 

0.30 

16 

1    1.9 

20  4725.96 

1950  30.5 

6.9 

2.6 

0.19 

2 

22  35.8 

21  22 15.26 

141928.2 

11.4 

4.3 

0.30 

17 

1    4.8 

20  5411.64 

1919   1.4 

7.0 

2.6 

0.19 

3 

22  33.8 

2124   9.86 

14  24   6.8 

11.2 

4.2 

0.29 

18 

1    7.5 

21    051.83 

184611.6 

7.1 

2.7 

0.19 

4 

2232.1 

2126  23.28 

14  26  53.7 

11.0 

4.1 

0.29 

19 

110.1 

21   7  25.64 

1812  6.2 

7.2 

2.7 

0.20 

5 

22  30.6 

212854.18 

14  27  50.9 

10.8 

4.1 

0.28 

20 

112.6 

2113  52.05 

-17  3650.9 

7.4 

2.8 

0.20 

6 

2229.5 

213141.25 

-14  27  0.5 

10.6 

4.0 

0.28 

31 

114.9 

2120   9.88 

17   0  33.1 

7.5 

2.8 

0.20 

7 

2228.6 

21  34  43.28 

14  24  24.5 

10.4 

3.9 

0.27 

22 

117.1 

21  26  17.85 

162321.0 

7.6 

2.9 

0.20 

8 

2227.9 

2137  59.16 

14  20   5.2 

10.3 

3.9 

0.27 

23 

119.1 

213214.47 

154524.7 

7.8 

2.9 

0.20 

9 

2227.4 

214127.82 

1414   4.6 

10.1 

3.8 

0.26 

24 

120.9 

2137  58.05 

15  6  55.9 

7.9 

3.0 

0.21 

10 

2227.2 

2145   8.30 

14   624.7 

9.9 

3.7 

0.26 

25 

122.6 

214326.75 

-14  28  8.2 

8.1 

3.0 

0.21 

11 

2227.1 

214859.71 

-13  57   7.5 

9.7 

3.7 

0.25 

26 

123.8 

214838.53 

13  4917.4 

8.3 

3.1 

0.21 

12 

2227.2 

2153    1.24 

13  4614.9 

9.5 

3.6 

0.25 

27 

124.7 

2153  31.16 

131041.3 

8.5 

3.1 

0.22 

13 

2227.5 

215712.12 

13  3348.6 

9.3 

3.5 

0.24 

28 

125.2 

2158  2.21 

12  3239.4 

8.7 

3.2 

0.22 

14 

2227.8 

22   131.67 

1319  50.3 

9.2 

3.5 

0.24 

29 

125.4 

22  2  9.15 

1155  33.2 

9.0 

3.3 

0.23 

15 

2228.3 

22   5  59.28 

13  4  21.7 

9.1 

3.4 

0.23 

30 

125.1 

22  549.40 

-11  1946.6 

9.2 

3.5 

0.23 

16 

2229.0 

2210  34.39 

-1247  24.3 

9.0 

3.4 

0.23 

31 

124.3 

22  9  0.26 

10  4544.7 

9.5 

3.6 

0.24 

17 

2229.8 

221516.49 

12  2859.7 

8.8 

3.4 

0.23 

Feb.  1 

123.0 

221139.08 

1013  53.3 

9.8 

3.7 

0.25 

18 

22  30.6 

2220   5.13 

12  9  9.4 

8.7 

3.3 

0.23 

2 

121.2 

2213  43.42 

9  44  39.2 

10.1 

3.8 

0.25 

19 

2231.6 

2224  59.90 

1147  54.5 

8.6 

3.3 

0.22 

3 

118.7 

221511.17 

91828.4 

10.5 

3.9 

0.26 

20 

22  32.7 

22  30   0.44 

112516.4 

8.5 

3.2 

0.22 

4 

115.6 

2216  0.49 

-  8  5545.9 

10.8 

4.0 

0.27 

21 

2233.8 

2235  6.43 

-11    116.5 

8.4 

3.2 

0.22 

6 

111.9 

221610.16 

836  54.6 

11.1 

4.2 

0.28 

22 

22  35.1 

224017.59 

10  3556.1 

8.3 

3.2 

0.22 

6 

1    7.4 

2215  39.66 

822  14.0 

11.5 

4.3 

0.29 

23 

22  36.4 

224533.67 

10  916.3 

8.2 

3.1 

0.21 

7 

1   2.3 

2214  29.33 

81159.3 

11.8 

4.4 

0.30 

24 

22  37.8 

2250  54.46 

94118.3 

8.1 

3.1 

0.21 

8 

056.5 

221240.45 

8   619.7 

12.2 

4.6 

0.30 

25 

2239.2 

22  5619.77 

912  3.1 

8.0 

3.0 

0.21 

9 

050.2 

221015.36 

-85  17.8 

12.5 

4.7 

0.31 

26 

2240.7 

23    149.47 

-84131.9 

7.9 

3.0 

0.20 

10 

0  43.3 

22  717.45 

8  8  50.1 

12.8 

4.8 

0.32 

27 

2242.3 

23   7  23.45 

8  945.9 

7.8 

2.9 

0.20 

11 

0  35.0 

22  351.11 

81644.4 

13.1 

4.9 

0.33 

28 

22  44.1 

2313   1.63 

7  36  46.1 

7.7 

2.9 

0.20 

12 

028.2 

22  0   1.71 

82841.3 

13.3 

5.0 

0.33 

29 

2245.9 

231843.93 

7  233.5 

7.6 

2.9 

0.20 

13 

020.2 

2155  55.32 

84415.0 

13.5 

5.1 

0.34 

30 

2247.7 

2324  30.31 

627  9.2 

7.6 

2.8 

0.19 

14 

012.0 

21  51  38.38 

-  9  253.8 

13.7 

5.2 

0.35 

31 

2249.6 

23  3020.76 

-  550  34.5 

7.5 

2.8 

0.19 

15 

0   3.7 

2147  17.581-924   2.2*1.3.8 

5.2  0.35 1 

32  22  51.51 23  36 15.311- 51250.31  7.4 

2.81 0.19 1| 
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FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Txansit 

Apparent 

B.  Asoeneion 

at 

Tranait. 

Apparent 

Decunaiion 

at 

Transit. 

Hor. 
Par. 

Semi- 

S.T.of 
Sem. 
Fobs. 
Mer. 

Date. 

Mean 

Time 

of 

Tzanaits 

Apparent 

RAaoenaion 

at 

Transit. 

Apparent 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.of  1 
Sem. 
Pasa. 
Mer. 

Apr.  1 

h    m 
2251.5 

h  m     8 
23  36  15.31 

O       /        // 

-5  12  50.3 

7.4 

1* 

2.8 

8 

0.19 

May  18 

h  m 
127.1 

h  m     8 
513*39.71 

O       /       // 

+252316.7 

It 
9.3 

3.4 

0.26 

2 

2253.5 

23  42  13.99 

4  33  57.9 

7.4 

2.8 

0.19 

19 

128.9 

51926.80 

2527  39.0 

9.5 

3.5 

0.27 

3 

2255.6 

23  4816.86 

3  53  58.5 

7.3 

2.8 

0.19 

20 

130.5 

524  68.23 

25  30  8.2 

9.8 

3.6 

0.27 

4 

2257.7 

23  54  24.01 

31253.1 

7.3 

2,7 

0.18 

21 

131.9 

53013.56 

25  3050.2 

10.0 

3.7 

0.28 

5 

23   0.1 

0   0  35.54 

2  30  42.9 

7.2 

2.7 

0.18 

22 

132.9 

5  3512.38 

252950.8 

10.2 

3.8 

0.29 

6 

23  2.4 

0   6  51.55 

-  1  47  29.6 

7.2 

2.7 

0.18 

23 

133.6 

539  54.27 

+252715.3 

10.5 

3.9 

0.29 

7 

23   4.8 

0  13  12.22 

1    314.8 

7.1 

2.7 

0.18 

24 

134.1 

544  18.81 

2523  9.3 

10.7 

4.0 

0.30 

8 

23   7.2 

019  37.71 

-017  59.9 

7.0 

2.6 

0.18 

25 

134.3 

54825.61 

251738.3 

11.0 

4.1 

0.30 

9 

23  9.8 

026  8.18 

+  02813.3 

7.0 

2.6 

0.17 

26 

134.2 

5  52  14.29 

2510  47.7 

11.2 

4.2 

0.31 

10 

23  12.6 

032  43.81 

11522.7 

6.9 

2.6 

0.17 

27 

133.7 

5  5544.46 

25   242.8 

11.5 

4.3 

0.32 

11 

23  15.2 

03924.79 

+  2  326.0 

6.9 

2.6 

0.17 

28 

132.9 

5  5855.78 

+24  5328.7 

11.8 

4.4 

0.32 

12 

23  18.0 

04611.34 

25220.8 

6.9 

2.6 

0.17 

29 

131.9 

6   147.90 

24  43  10.5 

12.0 

4.5 

0.33 

13 

2320.9 

053  3.68 

3  42  4.0 

6.8 

2.6 

0.17 

30 

130.5 

6  4  20.49 

24  3153.1 

12.3 

4.6 

0.34 

14 

2323.9 

1   0   2.00 

4  3232.2 

6.8 

2.6 

0.17 

31 

128.6 

6  6  33.27 

24  19  41.4 

12.6 

4.7 

0.35 

15 

23  27.1 

1    7   6.49 

52341.8 

6.8 

2.5 

0.17 

Jane  1 

126.8 

6  826.02 

24   6  40.3 

12.9 

4.6 

0.35 

16 

23  30.3 

1  14  17.33 

+  615  28.5 

6.7 

2.5 

0.17 

2 

124.4 

6   9  58.57 

+23  5254.7 

13.2 

4.9 

0.36 

17 

23  33.6 

12134.72 

7   747.0 

6.7 

2.5 

0.17 

3 

121.6 

611  10.80 

233829.4 

13.5 

5.0 

0.37 

18 

23  37.0 

12858.76 

8   0  31.9 

6.7 

2.5 

0.17 

4 

118.5 

6  12  2.73 

232329.2 

13.7 

5.1 

0.37 

19 

2340.6 

13629.52 

8  53  37.0 

6.7 

2.5 

0.17 

5 

115.2 

61234.45 

23  7  59.0 

14.0 

5.2 

0.36 

20 

23  44.3 

144   7.03 

9  4655.0 

6.7 

2.5 

0.17 

6 

111.4 

612  46.17 

2252  3.9 

14.3 

5.3 

0.39 

21 

23  48.2 

15151.27 

+10  40  17.7 

6.7 

2.5 

0.17 

7 

1   7.3 

612  38.30 

+223548.7 

14.6 

5.4 

0.39 

22 

23  52.1 

15942.09 

1133  36.2 

6.7 

2.5 

0.17 

8 

1   2.9 

61211.37 

22  19 16.9 

14.6 

5.5 

0.40 

23 

23  56.1 

2   739.25 

1226  40.6 

6.7 

2.5 

0.17 

9 

0  58.3 

61126.09 

22  2  40.1 

15.0 

5.6 

0.40 

25 

0  0.1 

21542.41 

13  19  20.3 

6.7 

2.5 

0.17 

10 

0  53.3 

610  23.38 

214558.2 

15.2 

5.7 

0.41 

26 

0   4.3 

22351.12 

141123.6 

6.7 

2.5 

0.17 

11 

0  48.0 

6  9  4.36 

212919.1 

15.4 

5.6 

0.41 

27 

0  8.6 

2  32  4.81 

+15  2  38.7 

6.7 

2.5 

0.17 

12 

0  42.5 

6  730.39 

+21  1249.4 

15.6 

5.8 

0.42 

28 

0  12.9 

2  4022.74 

15  52  52.8 

6.8 

2.5 

0.18 

13 

0  36.7 

6   543.05 

20  56  35.6 

15.7 

5.9 

0.42 

29 

017.3 

2  48  44.06 

164153.3 

6.8 

2.6 

0.18 

14 

0  30.8 

6  3  44.05 

20  4044.7 

15.8 

5.9 

0.43 

30 

0  21.7 

257  7.82 

172927.6 

6.9 

2.6 

0.18 

15 

0  24.8 

6    135.36 

202523.7 

15.9 

6.0 

0.43 

May  1 

026.2 

3  5  32.94 

181523.3 

6.9 

2.6 

0.18 

16 

018.6 

5  5919.08 

2010  40.3 

15.9 

6.0 

0.43 

2 

0  30.7 

313  58.25 

+185928.8 

6.9 

2.6 

0.19 

17 

012.3 

656  57.47 

+195642.1 

16.0 

6.1 

0.43 

3 

0  35.1 

32222.52 

194133.7 

7.0 

2.7 

0.19 

18 

0  6.0 

554  32.86 

19  43  36.5 

16.0 

6.1 

0.42 

4 

0  39.5 

3  30  44.53 

20  2128.5 

7.1 

2.7 

0.19 

18 

2359.6 

552  7.64 

19  3130.3 

15.9 

6.0 

0.42 

5 

0  43.9 

3  39   3.01 

20  59  5.4 

7.2 

2.8 

0.20 

19 

23  53.3 

549  44.24 

19  20  30.4 

15.9 

6.0 

0.42 

6 

0  48.2 

3  4716.72 

21  34  18.2 

7.4 

2.8 

0.20 

20 

2347.1 

547  25.02 

1910  43.2 

15.8 

5.9 

0.41 

7 

0  52.4 

3  5524.45 

+22  7    1.9 

7.5 

2.8 

0.20 

21 

23  41.0 

5  4512.25 

+19  214.4 

15.6 

5.9 

0.41 

8 

0  56.4 

4   3  25.06 

223713.3 

7.7 

2.9 

0.21 

22 

23  35.0 

543   8.12 

1855  8.7 

15.5 

5.8 

0.41 

9 

1    0.3 

4  1117.47 

23   4  51.2 

7.8 

2.9 

0.21 

23 

23  29.2 

54114.65 

184930.2 

15.3 

5.8 

0.40 

10 

1    4.1 

4  19  0.67 

23  29  55.2 

7.9 

3.0 

0.22 

24 

2323.5 

539  33.73 

184521.9 

15.1 

5.7 

0.40 

11 

1    7.7 

4  2633.77 

23  52  26.2 

8.0 

3.0 

0.22 

25 

9318.1 

538  7.03 

18  4245.3 

14.9 

5.6 

0.39 

12 

111.1 

4  3355.91 

+24  1226.5 

8.2 

3.1 

0.23 

26 

2313.0 

53656.05 

+184141.1 

14.6 

5.5 

0.39 

13 

1  14.3 

4  41    6.31 

24  29  59.1 

8.4 

3.1 

0.23 

27 

23  8.2 

5  36  2.04 

1842  9.0 

14.3 

5.4 

0.36 

14 

1  17.3 

4  48   4.27 

24  45  7.8 

8.5 

3.2 

0.24 

28 

23   3.7 

5  3526.13 

1844   7.7 

14.0 

5.3 

0.36 

15 

120.1 

4  54  49.16 

24  57  56.8 

8.7 

3.2 

0.24 

29 

2259.5 

5  35  9.22 

1847  34.5 

13.7 

5.2 

0.37 

16 

122.7 

5   120.40 

25   8  31.1 

8.^ 

3.3 

0.25 

30 

22  56.6 

53512.05 

18  5226.1 

13.5 

5.1 

0.36 

17 

125.1 

5  7  37.42 

+25  16  55.9 

9.1 

3.4 

0.25 

31 

2252.1 

5  3535.25 

+185638.2 

13J2 

5.0 

0.35 

18 

127.1 

5  13  39.71^25  23  16.7 

9.3 

3.4 

0.26 

32 

2248.^ 

53619.26 

1+19  6   5.7 

12.9 

4.9 

0.35 
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FOE  TEANSIT  AT  WASHLNGTOK 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  AacenBioD 

at 

Transit 

Apparent 

DecBnation 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

RAsoensioD 

at 

Transit. 

at 
Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer 

July  1 

h    m 
2252.1 

b   m     8 
53535.25 

O       /        // 

+18  5838.2 

13.2 

It 
5.0 

0.35 

Aug.l7 

h    m 
0  43.4 

h   m     s 
102836.18 

o      /       « 

+11    8  20.5 

// 
6.6 

2.5 

8 

0.17 

2 

22  48.9 

5  3619.26 

19  6   5.7 

12.9 

4.9 

0.35 

18 

0  46.3 

103525.16 

1023  39.7 

6.6 

2.5 

0.17 

3 

2246.0 

5  3724.43 

1914  43.1 

12.5 

4.8 

0.34 

19 

0  49.0 

10  42  6.45 

9  3841.3 

6.6 

2.5 

0.17 

4 

2243.5 

5  3851.03 

1924  24.0 

12.2 

4.7 

0.33 

20 

0  51.6 

104840.28 

65329.8 

6.6 

2.5 

0.17 

5 

2241.4 

54039.24 

19  35   1.1 

11.9 

4.6 

0.32 

21 

054.1 

10  55  6.91 

8  8  9.5 

6.7 

2.5 

0.17 

6 

2239.7 

54249.16 

+19  46  26.7 

11.6 

4.5 

0.31 

22 

0  56.5 

11    126.59 

+  72244.4 

6.7 

2.5 

0.17 

7 

2238.3 

5  45  20.90 

19  58  33.1 

11.3 

4.3 

0.31 

23 

0  68.8 

11   7  39.56 

637  17.9 

6.7 

2.5 

0.17 

8 

2237.2 

5  4814.40 

2011  11.7 

11.0 

4.2 

0.30 

24 

1    0.9 

1113  46.07 

55153.4 

6.8 

2.5 

0.17 

9 

2236.5 

55129.67 

20  24  13.5 

10.7 

4.1 

0.29 

25 

1   3.0 

111946.37 

5  6  34.1 

6.8 

2.6 

0.17 

10 

2236.2 

655  6.64 

20  3729.3 

10.4 

4.0 

0.28 

26 

1    5.0 

112540.67 

4  2122.8 

6.9 

2.6 

0.17 

11 

2236.1 

559  5.24 

+20  50  49.2 

10.1 

3.9 

0.28 

27 

1    6.8 

113129.17 

+  33622.3 

6.9 

2.6 

0.18 

12 

2236.5 

6  325.36 

21    4   2.8 

9.9 

3.8 

0.27 

28 

1   8.6 

113712.05 

25135.1 

7.0 

2.6 

0.18 

13 

2237.3 

6  8  6.85 

21  1659.6 

9.6 

3.7 

0.26 

29 

110.3 

1142  49.52 

2  7  3.5 

7.0 

2.6 

0.18 

14 

2238.4 

613  9.50 

212928.5 

9.4 

3.6 

0.26 

30 

111.8 

114821.74 

122  60.0 

7.1 

2.6 

0.18 

15 

2239.8 

61833.02 

21  41  18.1 

9.2 

3.5 

0.25 

31 

113.3 

115348.86 

+  03856.8 

7.1 

2.7 

0.18 

16 

2241.6 

62417.11 

+215216.8 

9.0 

3.4 

0.25 

Sept.1 

114.7 

115910.99 

-0  4  34.1 

7.2 

2.7 

0.18 

17 

2243.7 

63021.34 

22  212.5 

8.8 

3.4 

0.24 

2 

116.1 

12  426.26 

0  4740.5 

7.2 

2.7 

0.18 

18 

2246.2 

63645.19 

221053.1 

8.6 

3.3 

0.24 

3 

117.4 

12  9  40.75 

13020.3 

7.3 

2.7 

0.18 

19 

2249.0 

64328.00 

2218  6.3 

8.4 

3.2 

0.23 

4 

118.5 

12  14  48.52 

21231.5 

7.4 

2.8 

0.18 

20 

2262.1 

65028.98 

2223  40.1 

8.2 

3.1 

0.23 

6 

119.6 

121951.64 

25412.1 

7.5 

2.8 

0.19 

91 

2255.4 

65747.19 

+222723.0 

8.0 

3.1 

0.22 

6 

120.7 

1224  50.11 

-3  3519.9 

7.5 

2.8 

0.19 

22 

2259.0 

7  521.50 

2229  3.7 

7.9 

3.0 

0.22 

7 

121.7 

1229  43.94 

41553.0 

7.6 

2.9 

0.19 

23 

23  2.8 

71310.62 

2228  32.1 

7.7 

3.0 

0.21 

8 

122.6 

1234  33.11 

4  5549.3 

7.7 

2.9 

0.19 

24 

23  6.9 

72113.14 

2225  39.2 

7.5 

2.9 

0.21 

9 

123.4 

123917.55 

535  6.6 

7.8 

2.9 

0.20 

25 

2^11.2 

72927.42 

222017.1 

7.4 

2.8 

0.21 

10 

124.1 

124357.19 

61342.8 

7.9 

3.0 

0.20 

26 

2315.7 

737  51.71 

+221219.9 

7.3 

2.8 

0.20 

11 

124.7 

124831.90 

-65135.5 

7.9 

3.0 

0.20 

27 

2320.3 

7  4624.17 

22   143.6 

7.2 

2.7 

0.20 

12 

125.2 

12  53   1.53 

72849.1 

8.0 

3.0 

0.21 

28 

23  25.0 

7  55  2.92 

2148  25.9 

7.1 

2.7 

0.19 

13 

125.7 

125725.90 

8  5  0.1 

8.1 

3.0 

0.21 

29 

2329.7 

8  3  46.01 

213226.6 

7.0 

2.6 

0.19 

14 

126.1 

13    144.76 

84026.6 

8.2 

3.1 

0.21 

30 

2334.5 

81231.57 

21  13  47.7 

7.0 

2.6 

0.19 

15 

126.4 

13  557.82 

914  58.8 

8.3 

3.1 

0.21 

31 

2339.3 

821  17.82 

+20  52  33.2 

6.9 

2.6 

0.19 

16 

126.5 

1310  4.77 

-94833.3 

8.5 

3.2 

0.22 

Aag.  1 

2344.1 

830   3.05 

20  28  48.4 

6.8 

2.5 

0.18 

17 

126.6 

1314   5.21 

10  21    6.8 

8.6 

3.2 

0.22 

2 

2348:9 

838  45.72 

20   239.9 

6.8 

2.5 

0.18 

18 

126.5 

1317  58.70 

10  5235.4 

8.7 

3.3 

0.22 

3 

2353.6 

847  24.45 

19  34  15.8 

6.7 

2.5 

0.18 

19 

126.3 

13  2144.72 

112255.0 

8.9 

3.3 

0.22 

4 

2358.2 

85558.06 

19   3  45.0 

6.7 

2.5 

0.18 

20 

126.0 

132522.68 

1152   1.1 

9.0 

3.4 

0.23 

6 

0  2.7 

9   4  25.57 

+1831  16.7 

6.6 

2.5 

0.18 

21 

125.5 

1328  51.92 

-121948.7 

9.1 

3.4 

0.23 

7 

0  7.1 

9  1246.15 

17  57  0.6 

6.6 

2.5 

0.17 

22 

124.9 

13  3211.69 

124612.3 

9.2 

3.5 

0.23 

8 

011.4 

9  20  59.16 

17  21    6.2 

6.6 

2.5 

0.17 

23 

124.2 

13  3521.17 

1311    5.8 

9.4 

3.5 

0.24 

9 

0  15.5 

929   4.14 

10  43  43.1 

6.5 

2.5 

0.17 

24 

123.2 

13  3819.41 

13  34  22.6 

9.6 

3.6 

0.24 

10 

019.5 

9  37   0.76 

16   5  0.7 

6.5 

2.5 

0.17 

25 

122.0 

13  41    5.37 

13  555^.1 

9.8 

3.7 

0.25 

11 

0  23.3 

9  44  48.78 

+1525   7.6 

6.5 

2.5 

0.17 

26 

120.7 

13  43  37.90 

-141535.1 

10.0 

3.7 

0.26 

12 

0  27.0 

9  5228.09 

14  44  12.4 

6.5 

2.5 

0.17 

27 

119.0 

13  4555.77 

14  3313.4 

10.2 

3.8 

0.26 

13 

0  30.5 

959  58.72 

14   222.8 

6.5 

2.5 

0.17 

28 

1  17.1 

13  47  57.63 

14  4840.0 

10.4 

3.9 

0.27 

14 

0  34.0 

10   7  20.70 

131946.2 

6.5 

2.5 

0.17 

29 

1  14.9 

1349  42.01 

15    143.9 

10.6 

4.0 

0.28 

15 

037.3 

1014  34.16 

123629.5 

6.5 

2.5 

0.17 

30 

112.5 

13  51    7.38 

151212.9 

10.8 

4.1 

0.28 

16 

0  40.4 

10  2139.25 

+115238.9 

6.5 

2.5 

0.17 

31 

1    9.6 

13  5212.14 

-151953.8 

11.1 

4.2 

0.29 

17 

0  43.4 

10  28  36.18 

+11    820.5 

6.6 

2.5 

0.17 

32 

I    6.3 

13  52  54.67 

-1524  32.5 

11.3 

4.2 

0.30 

396 


MERCURY,    1889. 


FOB  TKANSIT  AT  WASHINGTON 

Date. 

Mean 

Time 

of 

Tr»D8it. 

Apparent 

at 
Transit. 

Apparent 

Deounation 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Bern. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.AsoensioD 

at 

Transit. 

Apparent 

Deofination 

at 

Transit. 

Hor. 
Par. 

Semi 
diam. 

S.Tuif 
Bern. 
PMa. 
Mer. 

Oct.    1 

h    m 
1    9.6 

h   m    8 
13  5212.14 

O        /        // 

-151963.8 

11.1 

II 
.4.2 

0.29 

Nov.  15 

h    m 
2258.1 

h   m     8 
14  4146.82 

O        /        // 

-14  24  47.3 

6.8 

2.6 

0.17 

2 

1    6.3 

13  52  54.67 

15  24  32.5 

11.3 

4.2 

0.30 

16 

23  0.3 

14  47  53.24 

14  59  30.1 

6.7 

2.5 

0.17 

3 

1    2.6 

13  5313.35 

152553.7 

11.5 

4.3 

0.30 

17 

23  2.5 

14  54   2.14 

15  33  42.3 

6.6 

2.5 

0.17 

4 

0  58.5 

13  53  6.64 

1523  42.2 

11.7 

4.4 

0.31 

18 

23   4.7 

15  013.37 

16  7  20.1 

6.6 

2.5 

0.17 

5 

054.1 

13  52  33.18 

1517  42.5 

11.9 

4.4 

0.31 

19 

23   7.0 

15  626.82 

16  4019.8 

6.5 

2.4 

0.17 

6 

0  49.2 

13  5131.88 

-15  7  39.6 

12.2 

4.5 

0.32 

20 

23   9.3 

151242.38 

-1712  38.3 

6.5 

2.4 

0.17 

7 

0  43.8 

1350  2.03 

14  53  20.1 

12.4 

4.6 

0.32 

21 

2311.6 

15  18  59.98 

1744  12.4 

6.4 

2.4 

0.17 

8 

0  37.9 

13  48  3.53 

14  34  33.6 

12.6 

4.7 

0.33 

22 

2314.0 

152519.58 

18  14  69.6 

6.4 

2.4 

0.17 

9 

031.5 

13  45  36.94 

141114.2 

12.8 

4.8 

0.33 

23 

2316.4 

153141.15 

18  44  57.4 

6.3 

2.4 

0.17 

10 

024.7 

13  42  43.7J 

134322.1 

13.0 

4.8 

0.33 

24 

23  18.8 

1538  4.67 

1914   3.6 

6.3 

2.4 

0.17 

n 

017.5 

13  39  26.29 

-1311    6.3 

13.1 

4.9 

0.34 

25 

2321.3 

1544  30.12 

-194216.2 

6.3 

2.4 

0.17 

12 

010.0 

13  3548.21 

12  34  45.4 

13.2 

4.9 

0.34 

26 

2323.8 

15  5057.50 

20   9  33.0 

6.2 

2.3 

0.17 

13 

0  2.1 

133154.14 

1154  49.8 

13.3 

5.0 

0.34 

27 

2326.4 

1557  26.81 

20  3552.1 

6.2 

2.3 

0.17 

13 

23  54.1 

1327  49.81 

1112    1.8 

13.3 

5.0 

0.34 

28 

2329.0 

16   3  58.05 

21    111.8 

6.2 

2.3 

0.17 

14 

23  46.1 

1323  41.73 

102715.3 

13.2 

5.0 

0.34 

29 

23  31.6 

1610  31.24 

212530.4 

6.2 

2.3 

0.17 

15 

23  38.1 

13  1937.03 

-  9  4133.6 

13.1 

5.0 

0.33 

30 

23  34.2 

1617  6.35 

-214846.3 

6.1 

2.3 

0.17 

16 

23  30.2 

131543.01 

8  56  6.2 

13.0 

4.9 

0.33 

Dec.  1 

2336.9 

1623  43.40 

2210  57.8 

6.1 

2.3 

0.17 

17 

2322.7 

1312  6.81 

812  5.0 

12.9 

4.9 

0.33 

2 

23  39.6 

16  3022.38 

2232  3.4 

6.1 

2.3 

0.17 

18 

23  15.6 

13  854.94 

73039.0 

12.7 

4.8 

0.32 

3 

2342.3 

16  37   3.32 

2252    1.4 

6.1 

2.3 

0.17 

19 

23  9.0 

13  612.94 

6  5250.7 

12.4 

4.7 

0.32 

4 

2345.1 

16  4346.15 

2310  50.6 

6.1 

2.3 

0.17 

20 

23  2.9 

13  4   6.22 

-619  32.5 

12.0 

4.6 

0.31 

5 

23  47.9 

16  50  30.89 

-232829.3 

6.1 

2.3 

0.17 

21 

22  57.5 

13  2  34.83 

5  5124.5 

11.7 

4.5 

0.30 

6 

23  50.7 

16  5717.52 

23  44  56.1 

6.1 

2.3 

0.17 

22 

22  52.7 

13    143.56 

528  53.3 

11.4 

4.3 

0.29 

7 

23  53.5 

17   4   6.00 

24   0  9.6 

6.1 

2.3 

0.17 

23 

22  48.6 

13   131.94 

51212.6 

11.1 

4.2 

0.28 

8 

23  56.4 

1710  56.30 

24  14   8.3 

6.1 

2.3 

0.17 

24 

22  45.1 

13    159.42 

5   125.0 

10.7 

4.1 

0.27 

9 

23  59.3 

1717  48.37 

24  26  50.9 

6.1 

2.3 

0.17 

25 

2242.2 

13   3  4.58 

-  4  5622.5 

10.4 

4.0 

0.27 

11 

0   2.3 

17  24  42.14 

-24  38  16.0 

6.1 

2.3 

0.17 

26 

2239.9 

13   4  45.34 

4  56  49.9 

10.1 

3.8 

0.26 

12 

0   5.2 

17  3137.56 

24  4822.1 

6.1 

2.3 

0.17 

27 

22  38.3 

13   6  59.12 

5  225.7 

9.8 

3.7 

0.25 

13 

0  8.2 

17  3834.54 

24  57  7.8 

6.1 

2.3 

0.17 

28 

2237.1 

13  943.13 

51245.2 

9.5 

3.6 

0.24 

14 

011.2 

17  45  33.00 

25  4  31.7 

6.2 

2.3 

0.17 

29 

2236.4 

131254.43 

52721.5 

9.2 

3.5 

0.24 

15 

014.3 

17  5232.81 

2510  32.6 

6.2 

2.3 

0.17 

30 

2236.1 

1316  30.09 

-  54546.5 

9.0 

3.4 

0.23 

16 

0  17.4 

1759  33.87 

-2515  9.2 

6.2 

2.3 

0.17 

31 

2236.0 

132027.33 

6   7  32.6 

8.7 

3.3 

0.23 

17 

020.5 

18  6  36.0r> 

251820.1 

6.2 

2.3 

0.17 

Nov.  1 

22  36.3 

1324  43.54 

6  3213.2 

8.5 

3.2 

0.22 

18 

023.6 

1813  39.19 

25  20  4.1 

6.2 

2.4 

0.17 

2 

2237.0 

13  2916.27 

65923.2 

8.3 

3.1 

0.22 

19 

0  26.7 

1820  43.10 

252019.9 

6.3 

2.4 

0.17 

3 

2237.9 

13  34   3.34 

7  2839.3 

8.1 

3.1 

0.21 

20 

029.9 

1827  47.61 

2519  6.5 

6.3 

2.4 

0.18 

4 

2238.9 

13  39   2.86 

-7  59  40.0 

7.9 

3.0 

0.21 

21 

0  33.0 

18  34  52.51 

-251622.7 

6.3 

2.4 

0.18 

5 

2240.1 

13  44  13.13 

8  32  6.1 

7.7 

3.0 

0.20 

22 

0  36.1 

18  4157.55 

2512  7.7 

6.4 

2.4 

0.18 

6 

2241.4 

13  49  32.62 

9   5  40.3 

7.6 

2.9 

0.20 

23 

0  39.3 

18  49  2.47 

25  620.5 

6.4 

2.4 

0.18 

7 

22  42.9 

13  55   0.08 

9  40  7.1 

7.4 

2.9 

0.20 

24 

0  42.4 

18  56  7.00 

24  59  0.5 

6.5 

2.4 

0.18 

8 

22  44.6 

14   0  34.45 

101512.9 

7.3 

2.8 

0.19 

25 

0  45.5 

19  310.80 

24  50  6.9 

6.6 

2.5 

0.18 

9 

2246.3 

14   614.80 

-10  50  45.5 

7.2 

2.8 

0.19 

26 

0  48.6 

19  10  13.52 

-24  3939.3 

6.6 

2.5 

0.18 

10 

22  48.1 

14  12  0.34 

1126  34.5 

7.1 

2.8 

0.18 

27 

0  51.6 

19  17  14.76 

24  27  37.6 

6.7 

2.5 

0.18 

11 

22  50.0 

14  17  50.43 

12  2  30.0 

7.0 

2.7 

0.18 

28 

0  54.6 

1924  14.07 

2414    1.7 

6.8 

2.5 

0.18 

12 

2251.9 

14  23  44.53 

12  3823.9 

6.9 

2.7 

0.18 

29 

0  57.6 

19  31  10.97 

23  5851.9 

6.8 

2.5 

0.19 

13 

2253.9 

14  29  42.20 

1314   8.9 

6.9 

2.7 

0.18 

30 

1    0.6 

19  38  4.89 

2342  8.8 

6.9 

2.6 

0.19 

14 

22  56.0 

14  35  43.06 

-13  49  38.5 

6.8 

2.6 

0.18 

31 

1    3.5 

19  44  55.21 

-232353.6 

7.0 

2.6 

0.19 

15 

2258.1 

14  4146.82 

-1424  47.3 

6.8 

2.6 

0.17 

32 

1    6.3 

19  5141.25 

-23   4   7.7 

7.1 

2.6 

0.19 
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FOB  TEANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

at 
TranBit. 

at 
Tranalt. 

Hor. 
Par* 

8«&i- 
diam. 

8.T.of 
Sem. 
Pass. 
Her. 

Date. 

Mean 

Time 

of 

Ttanait 

B.XBoeiiBioD 

at 

Tranoit. 

Apparent 

DeoUnatlon 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pase. 
Mer. 

Jan.  0 

h    m 
258.1 

h  m    s 
2140  52.42 

0     /    It 
-15  4624.9 

8.4 

8.1 

0.56 

Feb.  15 

h    m 
3   6.0 

h  m     B 
04910.03 

0    1    II 
-f- 64951.1 

II 
12.3 

II 
11.8 

o!80 

1 

2  58.8 

214528.85 

1521    6.9 

8.5 

8.2 

0.57 

16 

3   4.7 

0  5247.79 

7  19  15.4 

12.5 

12.0 

0.81 

S 

259.4 

2150   3.69 

14  5526.3 

8.6 

8.2 

0.57 

17 

3   4.4 

05624.34 

7  4828.1 

12.6 

12.1 

0.82 

3 

3 

0.0 

21  54  36.95 

14  2923.6 

8.6 

8.3 

0.57 

18 

3   4.0 

0  5959.65 

81728.7 

12.7 

12.2 

0.63 

4 

3 

0.6 

2159  8.66 

14   3   0.1 

8.7 

8.4 

0.57 

19 

3   3.7 

1   3  33.70 

84616.6 

12.8 

12.3 

0.83 

5 

3 

1.2 

22  3  38.80 

-133616.4 

8.7 

8.4 

0.58 

20 

3   3.3 

1    7  6.46 

+  914  50.9 

12.9 

12.5 

0.84 

6 

3 

1.7 

22  8  7.39 

13   913.4 

8.8 

8.5 

0.58 

21 

3   2.9 

110  37.89 

94311.2 

13.0 

12.6 

0.85 

7 

3 

2.2 

221234.43 

124151.9 

8.8 

8.6 

0.58 

22 

3   2.4 

114   7.97 

1011  17.0 

13.2 

12.8 

0.66 

8 

3 

2.7 

221659.95 

12  14  12.7 

8.9 

8.6 

0.59 

23 

3  2.0 

1 17  36.66 

10  39   7.4 

13.3 

12.9 

0.87 

9 

3 

3.2 

222123.95 

114616.6 

9.0 

8.7 

0.59 

24 

3   1.5 

121   3.91 

11    641.9 

13.5 

13.1 

0.89 

10 

3 

3.6 

222546.46 

-11  18  4.3 

9.0 

8.8 

0.59 

25 

3   1.0 

124  29.66 

+113359.7 

13.7 

13.2 

0.90 

11 

3 

4.0 

2230   7.49 

10  4936.6 

9.1 

8.8 

0.60 

26 

3   0.5 

127  53.86 

12    1    0.4 

13.8 

13.4 

0.91 

18 

3 

4.4 

2234  27.05 

10  2054.4 

9.1 

8.9 

0.60 

27 

259.9 

1  31  16.45 

122743.2 

14.0 

13.5 

0.92 

13 

3 

4.8 

223845.16 

9  5158.5 

9.2 

8.9 

0.60 

28 

2  59.3 

1  34  37.36 

12  54   7.6 

14.2 

13.7 

0.94 

14 

3 

5.2 

2243   1.83 

9  2249.8 

9.3 

9.0 

0.61 

Mar.  1 

258.7 

13756.51 

132012.9 

14.3 

13.9 

0.95 

15 

3 

5.5 

224717.10 

-85328.8 

9.3 

9.0 

0.61 

2 

258.0 

14113.83 

+134558.4 

14.5 

14.0 

0.96 

16 

3 

6.8 

225130.98 

82356.5 

9.4 

9.1 

0.61 

3 

257.3 

1  44  29.24 

141123.5 

14.7 

14.2 

0.97 

17 

3 

CO 

225543.50 

75413.6 

9.5 

9.2 

0.62 

4 

2  56.6 

14742.62 

14  3627.4 

14.9 

14.4 

0.99 

18 

3 

6.2 

225954.67 

724  20.8 

9.6 

9.2 

0.62 

5 

255.8 

150  53.88 

15    1    9.5 

15.1 

14.6 

l.OO 

19 

3 

6.4 

23  4   4.52 

654  18.9 

9.6 

9.3 

0.62 

6 

255.0 

154   2.92 

152529.0 

15.3 

14.8 

1.02 

20 

3 

6.6 

23  813.07 

-624   8.7 

9.7 

9.4 

0.63 

7 

254.2 

157   9.62 

+1549  25.2 

15.5 

15.0 

1.04 

21 

3 

6.8 

231220.36 

553  50.8 

9.8 

9.4 

0.63 

8 

253.3 

2   013.85 

161257.4 

15.7 

15.2 

1.05 

22 

3 

7.0 

231626.39 

52326.0 

9.9 

9.5 

0.64 

9 

252.4 

2   315.49 

16  36   5.0 

15.9 

15.4 

1.07 

23 

3 

7.1 

2320  31.19 

4  5255.1 

10.0 

9.6 

0.64 

10 

251.5 

2  614.40 

165847.3 

16.1 

15.6 

1.09 

24 

3 

7.2 

2324  34.78 

4  22  18.8 

10.0 

9.7 

0.65 

11 

250.5 

2   910.44 

1721    3.5 

16.4 

15.8 

1.10 

25 

3 

7.3 

2328  37.18 

-36137.6 

10.1 

9.8 

0.65 

12 

249.5 

212  3.45 

+174252.7 

16.6 

16.0 

1.12 

26 

3 

7.4 

2332  38.42 

320  52.4 

10.2 

9.8 

0.66 

13 

2  48.4 

214  53.29 

18  4  14.2 

16.8 

16.2 

1.14 

27 

3 

7.4 

233638.51 

2  50   3.8 

10.3 

9.9 

0.66 

14 

2  47.2 

217  39.80 

1825   7.2 

17.1 

16.4 

1.16 

28 

3 

7.5 

2340  37.46 

21912.7 

10.4 

10.0 

0.67 

15 

245.9 

22022.80 

1845  31.0 

17.3 

16.6 

1.18 

29 

3 

7.5 

23  44  35.28 

1  48  19.8 

10.4 

10.1 

0.67 

16 

244.6 

223  2.13 

19  5  24.9 

17.6 

16.8 

1.20 

30 

3 

7.5 

234831.98 

-  11725.6 

10.5 

10.2 

0.68 

17 

243.3 

225  37.61 

+1924  48.1 

17.8 

17.2 

1.22 

31 

3 

7.5 

23  5227.59 

0  46  31.0 

10.6 

10.3 

0.68 

18 

241.9 

228  9.04 

19  43  39.7 

18.1 

17.4 

1.24 

Feb.  1 

3 

7.4 

23  5622.10 

-  01536.6 

10.7 

10.4 

0.69 

19 

2  40.4 

230  36.24 

20    158.8 

18.3 

17.7 

1.26 

2 

3 

7.4 

0  015.53 

+  0  15  16.7 

10.8 

10.4 

0.70 

20 

238.9 

2  3259.00 

201944.8 

18.6 

18.0 

1.28 

3 

3 

7.3 

0  4   7.87 

0  46   8.3 

10.9 

10.5 

0.70 

21 

237.3 

2  3517.12 

20  3656.6 

18.9 

18.2 

1.30 

4 

3 

7.3 

0   7  59.12 

-H  116  57.3 

11.0 

10.6 

0.71 

22 

2  35.5 

23730.37 

+20  5333.4 

19.2 

18.5 

1.32 

5 

3 

7.2 

01149.30 

14743.2 

11.1 

10.7 

0.72 

23 

233.7 

239  38.53 

21    934.0 

19.5 

18.8 

1.34 

6 

3 

7.1 

015  38.38 

21825.2 

11.2 

10.8 

0.73 

24 

231.9 

24141.38 

21  24  57.7 

19.8 

19.1 

1.37 

7 

3 

7.0 

01926.36 

2  49  2.6 

11.3 

10.9 

0.73 

25 

2  30.0 

2  43  38.67 

2139  43.3 

20.1 

19.4 

1.39 

8 

3 

6.8 

02313.26 

31934.7 

11.5 

11.1 

0.74 

26 

227.9 

24530.14 

2153  49.8 

20.4 

19.7 

1.42 

9 

3 

6.6 

0  26  59.05 

■H  350   0.8 

11.6 

11.2 

0.75 

27 

225.6 

24715.55 

+22  716.0 

20.7 

20.0 

1.44 

10 

3 

6.4 

0  3043.73 

4  2020.2 

11.7 

11.3 

0.75 

28 

223.3 

24854.64 

2220  0.7 

21.0 

20.3 

1.47 

11 

3 

6.2 

0  34  27.29 

4  5032.0 

11.8 

11.4 

0.76 

29 

220.9 

25027.13 

2232  2.4 

21.3 

20.6 

1.49 

12 

3 

5.9 

0  38  9.71 

520  35.8 

11.9 

11.5 

0.77 

30 

218.4 

25152.77 

224319.6 

21.7 

21.0 

1.52 

13 

3 

5.6 

0  4150.98 

5  50  30.7 

12.1 

11.6 

0.78 

31 

215.8 

25311.27 

2253  50.9 

22.1 

21.3 

1.54 

14 

3 

5.3 

0  4531.09 

•1-62016.0 

12.2 

11.7 

0.79 

32 

213.0 

254  22.35 

+23   3  34.9 

22.4 

21.6 

1.57 

I5I 

3 

6.0 

0  4910.03 

\  64951.1 

12.3 

11.81 

0.80 

33I 

210.2 

25525.74 

+231229.8 

22.8 

22.0 

1.60 

398 


VENUS,    1889. 


FOE  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

RAsoenelon 

at 

TnuiBit. 

at 
Trantit. 

Hor. 
Par. 

Semi- 

S.T.OI 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

KAaoouion 

at 

Transit. 

Decl^Sm 

at 

Transit. 

Hor. 
Par. 

Semi, 
diom. 

aT.of 

Bern. 

as 

Apr.  1 

h    m 
213.0 

h  m     B 
2  54  22.35 

O       1       // 

-I-23   3  34.9 

// 
22.4 

2ue 

s 
1.57 

May  16 

h  m 
2220.0 

h  m     s 
2  2  3.91 

o     /     w 

+133555.5 

n 

27.1 

26!2 

s 
1.80 

2 

210.2 

25525.74 

231229.8 

22.8 

22.0 

1.60 

17 

2215.8 

2   142.74 

1320  0.4 

26.8 

25.8 

1.77 

3 

2   7.2 

25621.15 

23  20  33.8 

23.1 

22.3 

1.62 

18 

2211.7 

2   130.54 

13  511.8 

26.4 

25.5 

1.75 

4 

2  4.0 

2  57  8,32 

2327  44.9 

23.5 

22.7 

1.65 

19 

22  7.7 

2   127.23 

125130.9 

26.0 

25.1 

1.72 

5 

2  0.7 

257  47.01 

2334    1.3 

23.9 

23.0 

1.67 

20 

22  3.8 

2   132.69 

123858.4 

25.6 

24.7 

1.69 

6 

157.2 

25816.95 

+23  3920.7 

24.2 

23.4 

1.70 

21 

22  0.2 

2   146.77 

+122734.2 

25.2 

24.4 

1.66 

7 

153.6 

25837.94 

234341.0 

24.6 

23.8 

1.73 

22 

2156.6 

2  2  9.30 

12  17 18.3 

24.8 

24.0 

1.63 

8 

149.9 

258  49.78 

23  4659.9 

25.0 

24.2 

1.76 

23 

2153.1 

2  240.07 

12  8  9.9 

24.4 

23.6 

1.61 

9 

146.0 

25852.29 

23  4915.4 

25.4 

24.5 

1.78 

24 

21  49.8 

2  318.90 

12  0  8.1 

24.0 

23.2 

1.59 

10 

142.0 

25845.33 

235025.0 

25.8 

24.9 

1.81 

25 

21  46.7 

2  4   5.57 

115311.8 

23.7 

22.9 

1.56 

11 

137.8 

25828.82 

+235026.7 

26.1 

25.2 

1.84 

26 

21  43.7 

2  4  59.86 

+114719.5 

23.3 

22.5 

1.53 

12 

133.5 

258  2.72 

234918.1 

26.5 

25.6 

1.87 

27 

21  40.8 

2  6   1.53 

1142  29.7 

23.0 

22.1 

1.51 

13 

129.0 

25727.04 

234657.3 

26.9 

25.9 

1.89 

28 

2138.0 

2  710.35 

1138  40.8 

22.6 

21.8 

1.48 

14 

124.3 

25641.80 

23  4322.0 

27.2 

26.3 

1.92 

29 

21  35.3 

2  826.09 

113551.0 

22.2 

21.4 

1.46 

15 

119.5 

25547.12 

23  3830.6 

27.6 

26.7 

1.94 

30 

2132.7 

2  9  48.52 

1133  58.4 

21.8 

21.1 

1.43 

16 

1  14.5 

25443.21 

+233221.3 

28.0 

27.0 

1.96 

31 

21  30.2 

21117.43 

+1133  0.9 

21.5 

20.7 

1.41 

17 

1    9.3 

25330.33 

2324  53.3 

28.3 

27.3 

1.99 

Jane  1 

21  27.9 

21252.59 

113256.6 

21.1 

20.3 

1.38 

18 

1    4.0 

252  8.82 

2316  5.3 

28.6 

27.7 

2.01 

2 

21  25.8 

2  14  33.80 

113343.4 

20.8 

20.0 

1.36 

19 

058.6 

25039.08 

23  556.8 

29.0 

28.1 

2.02 

3 

2123.6 

21620.a5 

113519.4 

20.4 

19.7 

1.34 

20 

053.1 

249   1.57 

2254  28.2 

29.3 

28.4 

2.04 

4 

21 21.5 

21813.57 

113742.8 

20.1 

19.4 

1.32 

SI 

047.3 

24716.84 

+224139.9 

29.6 

28.6 

2.06 

5 

21  19.5 

22011.76 

+114051.6 

19.8 

19.1 

1.30 

22 

0  41.5 

34525.51 

222733.2 

29.8 

28.8 

2.08 

6 

21  17.6 

22215.22 

1144  43.5 

19.5 

18.8 

1.28 

23 

035.6 

24328.25 

2212  9.8 

30.0 

29.0 

2.09 

7 

21  15.8 

224  23.81 

114916.4 

19.2 

18.5 

1.26 

24 

029.7 

24125.79 

21  55  32.3 

30.2 

29.2 

2.10 

8 

21  14.1 

22637.35 

1154  28.6 

18.9 

18.2 

1.24 

25 

023.7 

23918.92 

213743.8 

30.4 

29.4 

2.10 

9 

21 12.5 

22855.68 

12  018.1 

18.6 

18.0 

1.22 

26 

017.6 

237  8.48 

+211848.0 

30.6 

29.5 

2.11 

10 

21  10.9 

231  18.66 

+  12  6  43.1 

18.3 

17.7 

1.20 

27 

011.5 

234  55.40 

20  5849.9 

30.7 

29.6 

2.11 

11 

21    9.4 

23346.14 

121341.6 

18.0 

17.4 

1.18 

28 

0  5.3 

23240.54 

203754.6 

30.7 

29.7 

2.12 

12 

21   8.0 

236  17.98 

122111.9 

17.7 

17.2 

1.17 

28 

23  59.1 

23024.80 

2016  8.0 

30.8 

29.7 

2.12 

13 

21   6.6 

23854.06 

122912.0 

17.5 

16.9 

1.15 

29 

23  52.9 

228  9.12 

195336.5 

30.8 

29.8 

2.11 

14 

21   5.3 

24134.23 

1237  40.3 

17.2 

16.6 

1.14 

30 

2346.8 

22554.41 

+193027.4 

30.9 

29.8 

2.11 

15 

21   4.2 

244  18.38 

+124634.8 

17.0 

16.4 

1.12 

May  1 

2340.7 

22341.57 

19  6  48.0 

30.9 

29.8 

2.10 

16 

21   3.1 

247  6.39 

125553.9 

16.8 

16.1 

1.10 

2 

23  34.6 

22131.46 

1842  45.9 

30.8 

29.7 

2.09 

17 

21   2.0 

24958.15 

13  535.9 

16.5 

15.9 

1.09 

3 

2328.5 

21924.92 

181829.0 

30.7 

29.7 

2.08 

18 

21    1.0 

2  5253.54 

131539.2 

16.3 

15.7 

1.07 

4 

2322.5 

21722.76 

17  54   5.5 

30.6 

29.6 

2.06 

19 

21   0.0 

2  55  52.46 

1326   1.9 

16.0 

15.5 

1.06 

5 

2316.6 

21525.72 

+172943.4 

30.4 

29.4 

2.05 

20 

20  59.1 

25854.81 

+133642.6 

15.8 

15.3 

1.05 

6 

23  10.8 

213  34.45 

17  530.3 

30.2 

29.1 

2.03 

21 

20  58.2 

3  2  0.48 

13  47  39.6 

15.6 

15.1 

1.03 

7 

23   5.1 

21149.60 

164134.0 

30.0 

28.9 

2.01 

22 

20  67.4 

3   5  9.37 

135851.3 

15.4 

14.9 

1.02 

8 

2259.6 

21011.73 

1618   1.8 

29.7 

28.7 

1.99 

23 

20  56.6 

3   821.40 

14  10  16.4 

15.2 

14.7 

1.01 

9 

22  54.1 

2  841.31 

1555  0.3 

29.5 

28.5 

1.97 

24 

20  56.0 

31136.50 

14  2153.2 

15.0 

14.5 

1.00 

10 

2248.8 

2  718.75 

+15  3236.0 

29.2 

28.2 

1.95 

25 

20  55.4 

3  14  54.56 

+14  33  40.3 

14.8 

14.3 

0.98 

11 

2243.7 

2  6   4.42 

1510  54.8 

28.9 

27.9 

1.93 

26 

20  54.8 

3  18  15.52 

14  4536.2 

14.6 

14.1 

0.97 

12 

2238.6 

2  4  58.62 

1450    1.9 

28.5 

27.5 

1.90 

27 

20  54.3 

32139.30 

14  57  39.5 

14.4 

13.9 

0.96 

13 

22  33.7 

2   4    1.54 

14  30    1.9 

28.2 

27.2 

1.88 

28 

20  53.8 

3  25   5.85 

15  9  49.0 

14.2 

13.7 

0.95 

14 

2228.9 

2  313.33 

14  10  58.7 

27.9 

26.9 

1.85 

29 

20  53.3 

328  35.08 

1522  3.4 

14.0 

13.5 

0.94 

15 

2224.4 

2  234.10 

+135256.6 

27.5 

26.6 

1.82 

30 

20  52.9 

3  32  6.95+153421.4 

13.9 

13.4 

0.99 

16 

2220.0 

2  2  3.91 

+133555.5 

27.1 

26.2 

1.80 

31 

20  52.5 

33541.40+154641.6 

13.7 

13.2 

0.91 
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FOB  TKATTSIT  AT  WASHINGTON. 

Date. 

Mmh 

Time 

of 

Transit. 

Apparent 

RAaoension 

at 

Transit. 

at 
Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.of 
Sem. 
Paes. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Apparent 

DeoUnation 

at 

Transit. 

Hot. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

July  1 

h    m 
20  52.5 

b   m     s 
3  3541.40 

O       /        tl 

+154641.6 

// 
13.7 

It 
13.2 

0.91 

Aiig.16 

h    m 
21  10.2 

h  m     s 
6  54  43.88 

O       /        /I 

+211141.0 

8.8 

8.5 

0.61 

2 

20  52.2 

3  3918.37 

1559  2.8 

13.5 

13.0 

0.90 

17 

21  11.0 

6  59  32.85 

21   8  49.5 

8.7 

8.4 

0.60 

3 

2051.9 

34257.82 

161123.8 

13.4 

12.9 

0.90 

18 

2111.9 

7  4  22.33 

21    525.2 

8.7 

8.4 

0.60 

4 

20  51.7 

346  39.71 

1623  43.5 

13.2 

12.7 

0.89 

19 

21  12.8 

7  912.27 

21    127.8 

8.6 

8.3 

0.60 

5 

2051.5 

3  5023.98 

16  36  0.8 

13.0 

12.6 

0.88 

20 

21  13.7 

714   2.61 

20  56  57.3 

8.6 

6.3 

0.59 

6 

2051.3 

3  5410.60 

•1-16  4814.7 

12.9 

12.4 

0.87 

21 

21  14.6 

7185.3.29 

+20  5153.5 

8.5 

8.2 

0.59 

7 

20  51.2 

357  59.52 

17  023.9 

12.7 

12.3 

0.86 

22 

21  15.5 

723  44.27 

204616.3 

8.4 

8.2 

0.58 

8 

20  51.1 

4    150.71 

171227.4 

12.6 

12.2 

0.85 

23 

21  16.4 

728  35.50 

2040  5.6 

8.4 

8.1 

0'58 

9 

2051.1 

4   544.14 

17  24  24.3 

12.5 

12.0 

0.84 

24 

21  17.3 

73326.90 

203321.5 

8.3 

8.0 

0.57 

10 

2051.0 

4   939.77 

173613.5 

12.3 

11.9 

0.83 

25 

21  18.2 

7  3818.45 

20  26  4.0 

8.3 

8.0 

0.57 

11 

2051.0 

4  1337.57 

+17  47  53.9 

12.2 

11.8 

0.82 

26 

21  19.1 

74310.09 

+20  18  13.0 

8.2 

7.9 

0.56 

12 

20  51.1 

4  17  37.50 

17  5924.4 

12.0 

11.6 

0.82 

27 

2120.0 

7  48   1.77 

20   948.8 

8.2 

7.9 

0.56 

13 

20  51.1 

4  2139.53 

18  10  44.2 

11.9 

11.5 

0.81 

28 

2121.0 

7  5253.45 

20  0  51.4 

8.1 

7.8 

0.56 

14 

20  51.2 

4  2543.62 

182152.3 

11.8 

11.4 

0.80 

29 

2121.9 

757  45.09 

19  5120.8 

8.0 

7.8 

0.55 

15 

2051.4 

4  29  4R.74 

183247.8 

11.7 

11.2 

0.79 

30 

2122.8 

8  236.64 

194117.2 

8.0 

7.7 

0.55 

16 

2051.6 

4  3357.85 

+184329.6 

11.5 

11.1 

0.79 

31 

2123.7 

8   728.07 

+19  30  40.7 

7.9 

7.7 

0.55 

17 

20  51.8 

4  38  7.91 

1853  56.9 

11.4 

11.0 

0.78 

Sept  1 

21  24.6 

8  12  19.33 

191931.5 

7.9 

7.6 

0.54 

18 

20  52.1 

4  4219.88 

19   4   8.8 

11.3 

10.9 

0.77 

2 

2125.5 

8  17  10.40 

19  7  49.9 

7.9 

7.6 

0.54 

19 

20  52.4 

4  4633.72 

19  14   4.2 

11.2 

10.8 

0.76 

3 

21  26.4 

822   1.23 

185536.1 

7.8 

7.5 

0.53 

20 

20  52.7 

4  5049.39 

1923  42.3 

11.1 

10.7 

0.76 

4 

2127.3 

826  51.81 

1842  50.4 

7.8 

7.5 

0.53 

21 

20  53.1 

4  55  6.84 

+19  33  2.4 

11.0 

10.6 

0.75 

5 

2128.2 

83142.10 

+182933.1 

7.7 

7.4 

0.53 

22 

20  53.5 

4  5926.03 

19  42   3.6 

10.9 

10.5 

0.75 

6 

2129.1 

836  32.08 

181544.4 

7.7 

7.4 

0.52 

23 

2053.9 

5  3  46.94 

19  50  45.0 

10.8 

10.4 

0.74 

7 

21 30.0 

84121.72 

18   124.5 

7.6 

7.4 

0.52 

24 

2054.3 

5  8  9.50 

1959   5.8 

10.6 

10.3 

0.73 

8 

21  30.9 

84610.99 

174633.8 

7.6 

7.3 

0.51 

25 

20  54.8 

51233.67 

20   7   5.2 

10.5 

10.2 

0.72 

9 

2131.7 

8  50  59.88 

17  3112.7 

7.6 

7.3 

0.51 

26 

20  55.3 

61659.40 

+2014  42.5 

10.4 

10.1 

0.72 

10 

2132.6 

85548.36 

+171521.5 

7.5 

7.2 

0.51 

27 

20  55.8 

52126.65 

202157.0 

10.4 

10.0 

0.71 

11 

21  33.4 

9  0  36.42 

16  59  0.6 

7.5 

7.2 

0.50 

28 

20  56.3 

52555.38 

20  28  48.0 

10.3 

9.9 

0.71 

12 

21  34.3 

9  524.04 

164210.4 

7.4 

7.2 

0.60 

29 

2056.8 

53025.55 

20  3514.8 

10.2 

9.8 

0.70 

13 

21  35.1 

91011.20 

162451.3 

7.4 

7.1 

0.50 

30 

20  57.3 

5  34  57.10 

20  41  16.6 

10.1 

9.8 

0.70 

14 

21  36.0 

9  14  57.-89 

16  7   3.7 

7.4 

7.1 

0.49 

31 

20  57.9 

539  30.00 

+20  46  53.1 

lO.O 

9.7 

0.69 

15 

21  36.8 

9  19  44.08 

+154848.1 

7.3 

7.1 

0.49 

Aag.  1 

20  58.5 

5  44   4.20 

20  52  3.4 

9.9 

9.6 

0.68 

16 

21  37.6 

924  29.76 

1530  5.0 

7.3 

7.0 

0.49 

2 

20  59.2 

548  39.66 

2056  47.0 

9.8 

9.5 

0.68 

17 

21  38.4 

9  2914.92 

1510  54.9 

7.2 

7.0 

0.48 

3 

20  59.9 

553  16.33 

21    1    3.4 

9.e 

9.4 

0.67 

18 

21  39.2 

9  33  59.55 

14  51  18.3 

7.2 

7.0 

0.48 

4 

21    0.6 

557  54.18 

21    4  51.9 

9.7 

9.4 

0.67 

19 

21  40.0 

9  38  43.64 

14  31  15.6 

7.2 

6.9 

0.48 

5 

21    1.3 

6  233.17 

4-21    812.2 

9.6 

9.3 

0.66 

20 

21  40.8 

9  4327.19 

+14  1047.5 

7.1 

6.9 

0.48 

6 

21    2.0 

6  7  13.25 

21  11    3.6 

9.5 

9.2 

0.66 

21 

2141.6 

9  4810.19 

1349  54.4 

7.1 

6.9 

0.47 

7 

21    2.8 

6  1 1  54.37 

21  1325.7 

9.4 

9.1 

0.65 

22 

21  42.4 

9  5252.64 

132837.0 

7.1 

6.8 

0.47 

8 

21    3.6 

616  36.50 

21  15  18.2 

9.4 

9.0 

0.65 

23 

2143.1 

957  34.52 

13  6  55.7 

7.0 

6.8 

0.46 

9 

21    4.4 

621  19.5^5 

21  16  40.4 

9.3 

9.0 

0.64 

24 

21  43.9 

10   215.85 

1244  51.3 

7.0 

6.8 

0.46 

10 

21    5.2 

626   3.57 

+21  17  32.1 

9.2 

8.9 

0.64 

25 

21  44.6 

10   656.62 

+122224.3 

7.0 

6.7 

0.46 

n 

2!    6.0 

6  30  48.42 

21  17  52.9 

9.1 

8.8 

0.63 

26 

21  45.3 

10  1136.84 

115935.3 

6.9 

6.7 

0.46 

12 

21    6.8 

635  34.08 

21  17  42.4 

9.1 

8.8 

0.63 

27 

21  46.0 

10  16  16.51 

113624.9 

6.9 

6.7 

0.45 

13 

21    7.6 

6  40  20.51 

21  17   0.2 

9.0 

8.7 

0.62 

28 

21  46.7 

10  2055.65 

111253.7 

6.9 

6.6 

0.45 

14 

21    8.5 

6  45   7.65 

21  1546.1 

8.9 

8.6 

0.62 

29 

21  47.4 

102534.26 

10  49  2.3 

6.9 

6.6 

0.45 

15 

21    9.3 

6  49  55.46 

+21  13  59.8 

8.9 

8.6 

0.61 

30 

2148.1 

103012.36 

+1024  51.5 

6.8 

6.6 

0.45 

16 

21  10.2 

1   654  43  8H 

+21  1141.0 

8.8 

8.5 

0.61 

31 

21  48.8 

10  34  49.96 

+10  021.7 

6.8 

6.5 

0.44 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.ijKenaion 

at 

Transit. 

Apparent 

DecUnaUon 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

B.  Ascension 

at 

Transit. 

Declination 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.0C 
Sen. 
Paaa. 
Her. 

Oct.    1 

h    m 
21  48.8 

h  m    8 
10  34  49.96 

O       1       II 

+10   021.7 

II 
6.8 

// 
6.5 

0.44 

N0V.I6 

h   m 
2218.9 

h  m    s 
14   625.72 

0    1     II 
-1110  49.4 

II 
5.8 

II 
5.6 

s 
0.38 

2 

21  49.5 

10  3927.08 

9  35  33.7 

6.7 

6.5 

0.44 

17 

2219.7 

1411  12.31 

1137    1.7 

5.8 

5.6 

0.38 

3 

21  50.1 

10  44   3.74 

910  27.9 

6.7 

6.5 

0.44 

18 

2220.6 

1415  59.88 

12  257.9 

5.8 

5.6 

0.38 

4 

2150.8 

10  48  39.96 

845  5.2 

6.7 

6.5 

0.44 

19 

2221.5 

14  20  48.45 

1228  37.5 

5.7 

5.5  0.38  II 

5 

2151.4 

10  5315.77 

81926.1 

6.6 

6.4 

0.43 

20 

2222.4 

14  2538.06 

1253  59.4 

5.7 

6.5 

0.38 

6 

21  52.0 

105751.17 

+  7  53  31.3 

6.6 

6.4'  0.43 

21 

2223.3 

14  3028.71 

-1319  3.0 

5.7 

5.5 

0.38 

7 

21  52.6 

11    226.21 

72721.4 

6.6 

6.4  0.43 

22 

2224.2 

14  3520.43 

13  43  47.4 

5.7 

5.5 

0.38 

8 

21  53.3 

11    7  0.90 

7   0  57.2 

6.6 

6.4  0.43 

23 

2225.1 

14  4013.23 

14   811.7 

6.7 

5.5.  0.38 

9 

21  53.9 

111135.27 

634  19.2 

6.5 

6.3;  0.42 

24 

2226.1 

14  45   7.14 

14  3215.1 

5.7 

5.5  0.38 

10 

21  54.6 

1116  9.35 

6  7  28.0 

6.5 

6.3 

0.42 

25 

2227.0 

14  50  2.16 

14  55  56.8 

5.7 

5.5  0.38 

11 

21  55.2 

1120  43.16 

+  5  40  24.4 

6.5 

6.3 

0.42 

26 

2228.0 

14  54  58.31 

-151916.1 

5.6 

5.5!  0.38 

12 

21  55.8 

112516.73 

5  13   9.0 

6.5 

6.3 

0.42 

27 

2229.0 

14  5955.60 

15  4212.2 

5.6 

5.4 

0.38 

13 

2156.4 

1129  50.09 

4  4542.5 

6.4 

6.2 

0.42 

28 

2230.0 

15  4  54.06 

16  4  44.2 

5.6 

5.4  0.38 

14 

21  57.0 

1134  23.26 

4  18   5.6 

6.4 

6.2 

0.41 

29 

2231.0 

15  9  53.69 

162651.3 

5.6 

5.4  0.38 

15 

21  57.6 

1138  56.29 

3  50  19.2 

6.4 

6.2 

0.41 

30 

22  32.1 

1514  54.50 

16  4832.6 

5.6 

5.4  0.38 

16 

2158.2 

114329.19 

+  32223.7 

6.4 

6.2 

0.41 

Dec.   1 

22  33.2 

1519  56.50 

-17   9  47.6 

5.6 

5.4  0.38 

17 

21  58.9 

1148   1.98 

2  54  19.9 

6.3 

6.1 

0.41 

2 

22  34.3 

1524  59.69 

17  30  35.4 

5.6 

5.4;  0.38 

18 

21  59.5 

115234.71 

226  8.4 

6.3 

6.1 

0.41 

3 

2235.4 

1530   4.07 

17  50  55.2 

5.6 

5.4 

0.38 

19 

22   0.1 

1157   7.42 

157  50.1 

6.3 

6.1 

0.41 

4 

22  36.6 

15  35   9.66 

18  10  46.3 

5.6 

5.4 

0.38 

20 

22   0.7 

12    140.11 

12925.8 

6.3 

6.1 

0.40 

5 

22  37.8 

15  40  16.44 

1830   7.8 

5.5 

5.4 

0.38 

21 

22   1.3 

12  612.84 

+  1    0  56.1 

6.3 

6.0 

0.40 

6 

2239.0 

15  45  24.42 

-1848  59.0 

5.5 

5.3 

0.38 

22 

22   1.9 

1210  45.63 

0  3221.7 

6.2 

6.0 

0.40 

7 

2240.2 

15  50  33.58 

19  719.4 

5.5 

5.3 

0.38 

23 

22  2.5 

121518.50 

+  03  43.4 

6.2 

6.0 

0.40 

8 

2241.4 

15  55  43.93 

1925  8.0 

5.5 

5.3 

0.38 

24 

22  3.1 

121951.49 

-  024  58.2 

6.2 

6.0 

0.40 

9 

2242.7 

16   0  55.45 

19  4224.1 

5.5 

5.3 

0.38 

25 

22  3.7 

1224  24.63 

0  53  42.2 

6.2 

5.9 

0.40 

10 

2244.0 

16  6  8.14 

19  59   7.2 

5.5 

5.3 

0.38 

26 

22  4.3 

12  2857.95 

-  12227.7 

6.2 

5.9 

0.40 

11 

22  45.3 

161121.97 

-201516.6 

5.5 

5.3 

0.38 

27 

22  4.9 

123331.51 

1  51  14.2 

6.1 

5.9 

0.40 

12 

22  46.6 

16  16  36.92 

20  30  51.4 

5.5 

5.3 

0.36 

28 

22   5.5 

12  38   5.33 

220    1.0 

6.1 

5.9 

0.39 

13 

22  47.9 

10  2152.98 

20  45  51.1 

5.5 

6.3 

0.38 

29 

22  6.1 

12  4239.44 

2  4847.1 

6.1 

5.9 

0.39 

14 

2249.2 

162710.12 

21    0  15.0 

5.4 

5.3 

0.38 

30 

22  6.7 

12  4713.89 

317  32.0 

6.1 

5.9 

0.39 

15 

22  50.5 

16  3228.31 

21  14   2.4 

5.4 

5.3 

0.38 

31 

22  7.4 

12  5148.69 

-  3  4614.8 

6.1 

5.8 

0.39 

16 

22  51.9 

16  3747.51 

-21  27  12.7 

5.4 

6.3 

0.38 

Nov.  1 

22  8.1 

125623.90 

4  14  54.8 

6.0 

5.8 

0.39 

17 

22  53.3 

16  43   7.68 

2139  45.4 

5.4 

5.2 

0.38 

2 

22  8.8 

13   0  59.55 

4  43  31.4 

6.0 

5.8 

0..39 

18 

2254.7 

16  4828.81 

21  51  39.9 

5.4 

5.2 

0.38 

3 

22  9.5 

13   5  35.67 

512   3.6 

6.0 

5.8 

0.39 

19 

2256.1 

16  53  50.84 

22  2  55.5 

5.4 

5.2 

0.38 

4 

2210.2 

13  10  12.32 

5  40  30.9 

6.0 

5.8 

0.39 

20 

2257.6 

16  59  13.73 

221331.8 

5.4 

5.2 

0.38 

5 

2210.8 

13  14  49.52 

-68  52.4 

6.0 

5.8 

0.39 

21 

22  59.0 

17   4  37.44 

-2223  28.3 

5.4 

5.2 

0.38 

6 

2211.5 

131927.32 

6  37   7.4 

5.9 

5.7 

0.39 

22 

23   0.5 

1710    1.92 

223244.4 

5.4 

5.2 

0.37 

7 

2212.1 

13  24   5.75 

7   515.0 

5.9 

5.7 

0.38 

23 

23    1.9 

171527.11 

22  4119.7 

5.4 

5.2 

0.37 

8 

2212.8 

13  28  44.84 

7  3314.6 

5.9 

5.7 

0.38 

24 

23   3.4 

1720  52.97 

224913.8 

5.4 

5.2 

0.37 

9 

2213.5 

13  3324.65 

8   1    5.4 

5.9 

5.7 

0.38 

25 

23   4.9 

17  2619.44 

225626.4 

5.4 

5.2 

0.37 

10 

2214.2 

13  38  5.19 

-  828  46.7 

5.9 

5.7 

0.38 

26 

23  6.4 

173146.46 

-23   2  57.0 

5.4 

5.2 

0.37 

11 

2215.0 

13  42  46.50 

8  5617.5 

5.9 

5.7 

0.38 

27 

23   7.9 

17  37  13.99 

23   8  45.4 

5.4 

5.2 

0.37 

12 

2215.8 

13  4728.61 

9  23  37.3 

5.8 

5.6 

0.38 

28 

23   9.4 

17  4241.96 

2313  51.2 

5.3 

5.2 

0.37 

13 

2216.5 

13  5211.55 

9  50  45.2 

5.8 

5.6 

0.38 

29 

23  10.9 

17  4810.32 

23  1814.2 

5.3 

5.1 

0.37 

14 

2217.3 

13  56  55.37 

10  17  40.4 

5.8 

5.6 

0.38 

30 

23  12.5 

17  53  39.01 

232154.1 

5.3 

5.1 

0.37 

15 

2218.1 

14    140.08 

-10  44  22.0 

5.8 

5.6 

0.38 

31 

23  14.0 

1759  7.96 

-2324  50.7 

5.3 

5.1 

0.37 

16 

2218.9 

14  625.72Ull  1049.4 

5.8 

5.6 

0.38 

32 

2315.6 

18  4  37.13 

-23  27  3.9 

6.3 

5.1 

0.37 
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FOE  TBANSIT  AT  WASHZNGTOK. 

Date. 

Moui 

Time 

of 

Tnuudt. 

Tnuuli. 

at 
Transit. 

Hor. 
Par. 

Polar 
Beml. 
dlam. 

aToi 

Bern. 
Paaa. 
Mor. 

Date. 

Mean 

Time 

of 

Tianait. 

Apparent 

RXacenaion 

at 

Tranait. 

at 
Transit. 

Hor. 
Far. 

Polar 
iiemi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Apr.  1 

h    m 
1748.6 

*~li  m     8 
183233.36 

O      /       1$ 

-2256  36.5 

IS 

1.7 

18.5 

8 

1.43 

May  17 

h  m 
14  47.5 

h  m     B 
183217.85 

O      /       // 

-23   0  13.7 

it 
2.0 

21.2 

8 

1.63 

3 

1745.0 

183250.76 

225626.3 

1.7 

18.5 

1.43 

18 

14  43.3 

1831  59.26 

23   033.9 

2.0 

21.3 

1.64 

8 

1741.4 

1833   7.41 

225616.7 

1.7 

18.6 

1.43 

19 

14  39.0 

183139.98 

23   054.6 

2.0 

21.3 

1.64 

4 

1737.7 

18  3323.29 

2266  7.5 

1.8 

18.6 

1.44 

20 

14  34.7 

18  3120.02 

23    1  15.7 

2.0 

21.4 

1.64 

5 

1734.0 

1833  38.41 

22  5558.8 

1.8 

18.7 

1.44 

21 

14  30.5 

18  3059.39 

23    137.2 

2.0 

21.4 

1.65 

6 

1730.3 

183352.76 

-2255  50.8 

1.8 

18.7 

1.44 

22 

14  26.2 

18  3038.09 

-2;)    150.1 

2.0 

21.5 

1.65 

7 

1726.6 

1834   6.35 

225543.3 

1.8 

18.8 

1.45 

23 

14  21.9 

1830  16.13 

23   221.4 

2.0 

21.5 

1.65 

6 

1722.9 

18  34  19.18 

2255  36.4 

1.8 

18.9 

1.45 

24 

14  17.6 

182953.54 

23   244.0 

2.0 

21.6 

1.66 

9 

17  19.2 

1834  31.23 

2255  30.1 

1.8 

19.0 

1.46 

25 

14  13.3 

182930.32 

23  3  6.9 

2.0 

21.6 

1.66 

10 

17  15.4 

1834  42.50 

225524.5 

1.8 

19.1 

1.46 

26 

14   8.9 

18  29  6.49 

23   330.1 

2.0 

21.7 

1.67 

11 

1711.7 

1834  52.98 

-2255  19.5 

1.8 

19.1 

1.47 

27 

14   4.6 

182842.06 

-23   3  53.5 

2.0 

21.7 

1.67 

12 

17  7.9 

1835  2.68 

225515.1 

1.8 

19.2 

1.47 

28 

14    0.2 

18  2817.05 

23   4  17.2 

2.0 

21.8 

1.67 

13 

17   4.1 

1835  11.60 

225511.4 

1.8 

19.2 

1.48 

29 

13  55.9 

1827  51.48 

23   4  41.0 

2.0 

21.8 

1.68 

14 

17   0.3 

183519.72 

2255   8.5 

1.8 

19.3 

1.48 

30 

1351.5 

182725.36 

23   5   5.0 

2.1 

21.9 

1.68 

15 

1656.5 

183527.05 

2255  6.2 

1.8 

19.3 

1.49 

31 

13  47.2 

1826  58.70 

23   529.1 

2.1 

21.9 

1.68 

16 

1652.7 

1835  33.58 

-2255   4.6 

1.8 

19.4 

1.50 

Jane  1 

13  42.8 

182631.54 

-23   5  53.4 

2.1 

21.9 

1.69 

17 

16  48.8 

183539.31 

2255  3.7 

1.8 

19.5 

1.50 

2 

13  38.4 

1826   3.88 

23   617.7 

2.1 

22.0 

1.69 

18 

1645.0 

183544.24 

22  55  3.6 

1.8 

19.5 

1.51 

3 

13  34.0 

1825  35.76 

23   6  42.2 

2.1 

22.0 

1.70 

19 

1641.1 

1835  48.37 

2255   4.1 

1.8 

19.6 

1.51 

4 

1329.6 

1825  7.18 

23   7   6.6 

2.1 

22.0 

1.70 

20 

1637.2 

183551.69 

2255  5.4 

1.8 

19.6 

1.52 

5 

13  25.2 

1824  38.17 

23   7  31.0 

2.1 

22.0 

1.70 

21 

16  33.3 

183554.19 

-22  55  7.5 

1.9 

19.7 

1.52 

•       6 

13  20.8 

1824   8.75 

-23   7  55.5 

2.1 

22.1 

1.70 

22 

1629.4 

183555.88 

225510.3 

1.9 

19.8 

1.53 

7 

13  16.4 

1823  38.03 

23   819.8 

2.1 

22.1 

1.70 

23 

1625.5 

183556.76 

225513.9 

1.9 

19.8 

1.53 

13  11.9 

1823   8.73 

23  844.1 

2.1 

22.1 

1.71 

24 

1621.6 

1835  56.82 

2255  18.2 

1.9 

19.9 

1.54 

13   7.5 

182238.17 

23   9  8.3 

2.1 

22.1 

1.71 

25 

16  17.6 

183556.06 

225523.3 

1.9 

20.0 

1.54 

10 

13   3.0 

1822   7.26 

23  9  32.4 

2.1 

22.2 

1.71 

26 

16 13.7 

183554.48 

-225529.1 

1.9 

20.0 

1.55 

11 

1258.6 

182136.08 

-23  956.4 

2.1 

22.2 

1.71 

27 

16  9.7 

183552.09 

225535.6 

1.9 

20.1 

1.55 

12 

1254.1 

1821    4.59 

2310  20.2 

2.1 

22.2 

1.71 

28 

16  5.7 

18  3548.88 

22  5542.9 

1.9 

20.1 

1.56 

13 

1249.7 

18  20  32.82 

23  10  43.7 

2.1 

22.2 

1.71 

29 

16   1.7 

1835  44.85 

22  55  51.0 

1.9 

20.2 

1.56 

14 

1245.2 

1820   0.79 

23  11    7.0 

2.1 

22.2 

1.71 

30 

1567.7 

183540.01 

225559.8 

1.9 

20.2 

1.57 

15 

1240.7 

1819  28.53 

231130.1 

2.1 

22.2 

1.71 

May  1 

1553.7 

183534.36 

-2256  9.4 

1.9 

20.3 

1.57 

16 

1236.3 

181856.06 

-231153.0 

2.1 

22.3 

1.72 

2 

1549.7 

183527.91 

22  56  19.6 

1.9 

20.3 

1.58 

17 

1231.8 

181823.40 

23  12  15.5 

2.1 

22.3 

1.72 

3 

1545.6 

183520.65 

2256  30.6 

1.9 

20.4 

1.58 

18 

1227.3 

1817  50.58 

231237.7 

2.1 

22.3 

1.72 

4 

1541.5 

183512.60 

225642.3 

1.9 

20.4 

1.59 

19 

1222.8 

18  17  17.61 

231259.7 

2.1 

22.3 

1.72 

5 

1537.4 

1835  3.74 

2256  54.7 

1.9 

20.5 

1.59 

20 

12  18.3 

181644.53 

231321.3 

2.1 

22.3 

1.72 

6 

1533.4 

1834  54.10 

-22  57   7.8 

1.9 

20.5 

1.60 

21 

12  13.9 

181611.34 

-231342.5 

2.1 

22.3 

1.72 

7 

1529.3 

1834  43.68 

225721.6 

1.9 

20.6 

1.60 

22 

12  9.4 

181538.07 

23  14   3.4 

2.1 

22.3 

1.72 

8 

1525.1 

1834  32.48 

2257  36.1 

1.9 

20.7 

1.60 

23 

12  4.9 

1815  4.74 

2314  23.9 

2.1 

22.3 

1.72 

9 

1521.0 

183420.51 

2257  51.2 

2.0 

20.7 

1.61 

24 

12  0.4 

1814  31.39 

23  14  44.0 

2.1 

22.3 

1.73 

10 

1516.9 

1834   7.78 

2258  6.9 

2.0 

20.8 

1.61 

25 

1155.9 

1813  58.04 

2315   3.7 

2.1 

22.3 

1.73 

11 

15 12.7 

183354.29 

-225823.3 

2.0 

20.9 

1.61 

26 

1151.4 

181324.72 

-23  1523.0 

2.1 

22.3 

1.73 

12 

15   8.5 

18  33  40.05 

225840.3 

2.0 

20.9 

1.61 

27 

1146.9 

1812  51.44 

231541.9 

2.1 

22.3 

1.73 

13 

15   4.4 

183325.07 

2258  57.9 

2.0 

21.0 

1.62 

28 

1142.4 

18  12 18.23 

2316   0.3 

2.1 

22.3 

1.73 

14 

15  0.2 

1833  9.35 

225916.0 

2.0 

21.0 

1.62 

29 

1137.9 

181145.11 

23  16  18.3 

2.1 

22.3 

1.73 

15 

14  56.0 

183252.90 

225934.7 

2.0 

21.1 

1.62 

30 

1133.5 

1811  12.11 

231635.9 

2.1 

22.3 

1.73 

16 

14  51.7 

18  3235.73 

-22  5954.0 

2.0 

21.1 

1.63 

July  1 

1129.0 

18  1039.25 

-231653.1 

2.1 

22.3  1.73 

17 

14  47.5 

18  3217.85 

-23   013.7 

2.0 

21.2 

1.63 

a 

1124.5 

18  10  6.57 

1-23  17   9.8 

2.1 

22.3'  1.73 

36 
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FOB  TEANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

at 
Transit. 

A|marent 

DeounatioD 

at 

Transit. 

Hor. 
Par. 

Polar 
Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.AsoensioD 

at 

Transit. 

Apparent 

at 
Transit. 

Hor. 
Par. 

Polar 
8«ni- 
diam. 

8.T.0I 
Sem. 
Pass. 
Mer. 

July  1 

h    m 
1129.0 

ll    ID       S 

1810  39.25 

-23  1653.1 

2.1 

22.3 

8 

1.73 

Aug.l6 

h    m 
8  11.2 

h  m     8 
17  53  37.61 

0     1     II 
-2324  23.5 

1.9 

II 
20.7 

s 
1.60 

2 

1124.5 

18  10   6.57 

23  17   9.8 

2.1 

22.3 

1.73 

17 

8   7.1 

17  53  31.33 

2324  30.7 

1.9 

20.6 

1.59 

3 

1120.0 

18   9  34.09 

2;n7  26.1 

2.1 

22.3 

1.72 

18 

8  3.1 

17  53  25.86 

23  24  37.9 

1.9 

20.6 

1.59 

4 

1 1  15.6 

18   9    1.81 

23  1741.9 

2.1 

22.3 

1.72 

19 

7  59.1 

17  53  21.20 

23  24  45.2 

1.9 

20.5 

1.58 

5 

11  11.1 

18   829.78 

23  17  57.3 

2.1 

22.3 

1.72 

20 

755.1 

17  53  17.36 

23  24  52.5 

1.9 

20.4 

1.58 

6 

11    6.7 

18   7  58.00 

-23  18  12.3 

2.1 

22.3 

1.72 

21 

751.1 

17  53  14.33 

-23  25   0.0 

1.9 

20.4 

1.57 

7 

11    2.2 

18   7  26.50 

23  1826.9 

2.1 

22.2 

1.72 

22 

7  47.2 

1753  12.13 

23  25   7.5 

1.9 

20.3 

1.57 

8 

10  57.8 

18   6  55.30 

23  1841.1 

2.1 

22.2 

1.72 

23 

7  43.2 

17  5310.74 

23  2515.1 

1.9 

20.2 

1.56 

9 

10  53.3 

18  624.43 

23  1854.8 

2.1 

22.2 

1.72 

24 

7  39.3 

175310.17 

23  2522.9 

1.9 

20.2 

1.56 

10 

10  48.9 

18   5  53.90 

23  19   8.1 

2.1 

22.2 

1.71 

25 

7  35.3 

17  5310.42 

2:)  25  30.7 

1.9 

20.1 

1.55 

11 

10  44.4 

18   523.74 

-23  19  21.0 

2.1 

22.2 

1.71 

26 

731.4 

17  53  11.50 

-2325  38.6 

1.9 

20.1 

1.55 

12 

10  40.0 

18   4  53.95 

23  1933.5 

2.1 

22.1 

1.71 

27 

7  27.5 

175313.41 

2325  46.6 

1.9 

20.0 

1.54; 

13 

10  35.6 

18   4  24.56 

23  19  45  6 

3.1 

22.1 

1.71 

28 

7  23.6 

17  53  16.15 

232554.7 

1.9 

19.9 

1.54' 

14 

1031.2 

18   3  55.60 

23  19  57.3 

2.1 

22.1 

1.71 

29 

7  19.8 

17  53  19.72 

23  26  2.9 

1.9 

19.9 

1.53; 

15 

1026.8 

18   3  27.06 

23  20   8.7 

2.1 

22.1 

1.71 

30 

7  15.9 

17  53  24.11 

23  2611.1 

1.9 

19.8 

I.53I 

16 

10  22.4 

18   2  58.98 

-232019.7 

2.1 

22.0 

1.70 

31 

7  12.0 

17  5329.32 

-232619.5 

1.9 

19.7 

1.53 

17 

10  18.0 

18  231.37 

2320  30.4 

2.1 

22.0 

1.70 

Sept.  1 

7   8.2 

17  53  35.34 

23  26  27.9 

1.9 

19.7 

1.52 

18 

10  13.6 

18   2   4.26 

23  20  40.7 

2.1 

22.0 

1.70 

2 

7   4.4 

17  53  42.17 

23  26  36.4 

1.9 

19.6 

1.52 

19 

10   9.2 

18    137.67 

2320  50.7 

2.1 

21.9 

1.70 

3 

7   0.6 

17  53  49.81 

232645.0 

1.9 

19.6 

1.51 

20 

10   4.9 

18    1  11.60 

23  21    0.5 

2.1 

21.9 

1.69 

4 

6  56.8 

17  53  58.26 

232653.6 

1.8 

19.5 

1.51 

1 

21 

10   0.5 

18   0  46.07 

-2321    9.9 

2.1 

21.9 

1.69 

5 

653.0 

17  54    7.52 

-2327   2.3 

1.8 

19.5 

1.50' 

22 

9  56.2 

18   021.10 

23  21  19.0 

2.1 

21.8 

1.69 

6 

649.3 

17  54  17.58 

2327  10.9 

1.8 

19.4 

1.50! 

23 

9  51.8 

17  59  56.72 

23  2127.9 

2.0 

21.8 

1.69 

7 

645.5 

17  54  28.42 

2:)  27  19.5 

1.8 

19.4 

1.49 1 

24 

9  47.5 

17  59  32.91 

232136.5 

2.0 

21.8 

1.68 

8 

641.8 

17  54  40.06 

2:^27  28.2 

1.8 

19.3 

1.49' 

25 

943.2 

17  59   9.71 

23  2144.9 

2.0 

21.7 

1.68 

9 

6  38.1 

17  54  52.48 

23  27  36.9 

1.8 

19.3 

1.48' 

1 

26 

9  38.9 

1758  47.15 

-23  2153.1 

2.0 

21.7 

1.68 

10 

6  34.3 

17  55   5.69 

-23  27  45.5 

1.8 

19.2 

1.48' 

27 

9  34.6 

17  5825.22 

2322    1.1 

2.0 

21.7 

1.67 

11 

6  30.6 

175519.67 

2327  54.2 

1.8 

19.1 

1.47. 

28 

9  30.3 

17  58   3.94 

2322   8.9 

2.0 

21.6 

1.67 

12 

626.9 

175534.42 

2328  2.8 

1.8 

19.1 

1.47: 

29 

9  26.0 

17  5743.33 

2322  16.6 

2.0 

21.6 

1.66 

13 

623.3 

17  55  49.94 

232811.3 

1.8 

19.0 

1.47^ 

30 

921.8 

17  57  23.41 

232224.1 

2.0 

21.5 

1.66 

14 

619.6 

17  56   6.22 

23  2819.8 

1.8 

18.9 

1.46 

31 

917.5 

17  57   4.18 

-23  22  31.5 

2.0 

21.5 

1.66 

15 

615.9 

17  5623.25 

-23  2828.1 

1.8 

18.9 

1.46 

Aug.  1 

9  13.2 

17  5645.65 

23  22  38.7 

2.0 

21.4 

1.65 

16 

6  12.3 

175641.04 

23  2836.4 

1.8 

18.8 

1.45 

2 

9   9.0 

17  5627.84 

23  22  45.9 

2.0 

21.4 

1.65 

17 

6   8.7 

17  56  59.60 

23  28  44.5 

1.8 

18.7 

1.45 

3 

9   4.8 

17  56  10.75 

23  22  53.0 

2.0 

21.3 

1.64 

18 

6   5.1 

17  57  18.90 

23  28  52.5 

1.8 

18.7 

1.44 

4 

9  0.6 

17  55  54.39 

2323   0.1 

2.0 

21.3 

1.64 

19 

6    1.5 

17  57  38.95 

23  29   0.4 

1.8 

18.6 

1.44 

5 

856.4 

17  55  38.77 

-2323   7.0 

2.0 

21.2 

1.64 

20 

5  57.9 

1757  59.74 

-2329   8.1 

1.7 

18.5 

1.44 

6 

8  52.2 

17  5523.89 

23  23  14.0 

2.0 

21.2 

1.63 

21 

5  54.3 

17  5821.27 

232915.6 

1.7 

18.5 

1.43 

7 

8  48.1 

17  55   9.78 

232320.9 

2.0 

21.1 

1.63 

22 

5  50.8 

17  5843.52 

232923.0 

1.7 

18.4 

1.43 

8 

843.9 

17  54  56.42 

23  2327.8 

2.0 

21.1 

1.63 

23 

547.2 

17  59   6.49 

23  29  30.1 

1.7 

18.3 

1.42 

9 

839.8 

17  54  43.84 

2323  34.7 

2.0 

21.0 

1.62 

24 

543.7 

17  6930.18 

282937.0 

1.7 

18.3 

1.42 

10 

8  35.7 

17  54  32.02 

-232341.6 

2.0 

21.0 

1.62 

25 

5  40.1 

17  59  54.57 

-23  2943.6 

1.7 

18.2 

1.42 

11 

831.5 

17  54  20.99 

232348.5 

2.0 

20.9 

I.6I 

26 

5  36.6 

18   0  19.67 

232949.9 

1.7 

18.2 

1.41 

12 

827.4 

17  54  10.73 

23  2355.4 

2.0 

20.9 

1.61 

27 

533.1 

18   0  45.46 

23  29  55.9 

1.7 

18.1 

1.41 

13 

823.4 

17  54    1.25 

23  24   2.4 

1.9 

20.8 

1.61 

28 

529.6 

18    1  11.95 

23  30    1.7 

1.7 

18.1 

1.40 

14 

819.3 

17  53  52.57 

2324   9.4 

1.9 

20.8 

1.60 

29 

526.2 

18    139.12 

23  30   7.1 

1.7 

18.0 

1.40 

15 

8  15.2 

17  5344.69 

-2324  16.4 

1.9 

20.7 

1.60 

30 

522.7 

18   2   6.98 

-23  3012.1 

1.7 

18.0 

1.39 

16 

811.2 

17  53  37.61 

-23  24  23.5 

1.9!  20.7' 1.60 

Oct.    1 

519.2 

18  235.50 

-23  30  16.8 

1.7 

18.0 

1.39 
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FOB  TRANSIT  AT  WASHINGTON. 

^ 

IfMa 

Time 

of 

Transit 

RiSSSim 

at 

Transit 

D^^Son 

at 

Transit 

Hor. 
Par. 

PoUur 
Semi, 
dlam. 

8.T.<rf 
Sem. 
Pass. 
Mer. 

Bate. 

Mean 

Time 

of 

Transit 

R  AsoensioD 

at 

Transit 

Apparent 

DeoUnation 

at 

Traniiit 

Hor. 
Par. 

Polar 
Semi, 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Jan.   1 

h   m 
1440.1 

b  m     8 
93841.77 

O       1       it 

+16   116.5 

II 

ii 
9.4 

o".69 

Feb.  15 

h    m 
1130.1 

h  m     a 
91530.37 

O       /        1$ 

+17   836.4 

II 

II 
9.5 

o'7l 

3 

14  36.0 

93838.63 

16  330.3 

1.1 

9.4 

0.69 

16 

1135.8 

91511.66 

17  954.9 

9.5 

0.71 

3 

14  31.8 

93815.13 

16  345.3 

1.1 

9.4 

0.70 

17 

1131.6 

9  14  53.07 

17  1133.6 

9.5 

0.71 

4 

14  37.7 

938   1.33 

16  5   1.8 

1.1 

9.4 

0.70 

18 

11  17.3 

9 14  34.60 

171349.4 

9.5 

0.71 

5 

1433.5 

93747.30 

16  619.6 

1.1 

9.4 

0.70 

19 

11  13.1 

9  14  16.37 

17  1415.3 

9.5 

0.71 

6 

14  19.4 

93732.77 

+16  738.6 

1.1 

9.4 

0.70 

30 

11    8.9 

9  1358.09 

+171540.3 

9.5 

0.71 

7 

14  15.3 

93718.04 

16  858.9 

1,1 

9.4 

0.70 

31 

11    4.6 

91340.07 

17  17   4.3 

9.5 

0.71 

8 

1411.0 

937   3.03 

161030.4 

1.1 

9.4 

0.70 

33 

11    0.4 

913  33.33 

171837.3 

9.5 

0.71 

9 

14   6.8 

9  9647.73 

161143.0 

1.1 

9.4 

0.70 

33 

1056.3 

913   4.55 

171949.1 

9.5 

0.71 

10 

14   3.6 

936  39.16 

1613  6.8 

1.1 

9.4 

0.70 

34 

1053.0 

91347.07 

1731    9.8 

* 

9.5 

0.71 

11 

1358.4 

93616.33 

+1614  31.6 

■  •1 

9.4 

0.70 

35 

1047.7 

91339.79 

+173339.4 

9.5 

0.71 

Id 

13  54.3 

9  36  0.34 

161557.4 

1.1 

9.5 

0.70 

36 

1043.5 

9  13  13.71 

17  33  47.7 

9.5 

0.71 

13 

13  50.0 

93543.90 

1617  34.1 

1.1 

9.5 

0.70 

37 

1039.3 

91155.86 

17  35  4.9 

9.5 

0.71 

14 

1345.8 

93537.33 

161851.7 

1.1 

9.5 

0.70 

38 

10  35.1 

91139.33 

173630.8 

1.1 

9.5 

0.71 

15 

13  41.6 

93510.53 

163030.3 

1.1 

9.5 

0.70 

Mar.  1 

10  30.9 

91133.83 

1787  35.3 

9.5 

0.71 

16 

1337.4 

934  53.51 

+163149.5 

1.1 

9.5 

0.71 

3 

1036.7 

911    6.69 

+17  3848.6 

9.4 

0.71 

•    17 

13  33.3 

934  36.37 

163319.6 

1.1 

9.5 

0.71 

3 

1033.5 

91060.80 

17  30  0.5 

9.4 

0.71 

18 

1338.9 

93418.83 

1634  50.3 

1.1 

9.5 

0.71 

4 

1018.3 

91035.19 

17  31  11.0 

9.4 

0.71 

19 

1334.7 

934    1.30 

163631.8 

1.1 

9.5 

0.71 

5 

1014.1 

9 10  19.85 

17  3330.0 

9.4 

0.70 

20 

1330.5 

93343.39 

1637  53.8 

1.1 

9.5 

0.71 

6 

10  9.9 

910  4.80 

1733  37.5 

9.4 

0.70 

21 

13  16.3 

933  35.40 

+163936.4 

1.1 

9.5 

0.71 

7 

10   5.7 

9  950.03 

+1734  33.6 

9.4 

0.70 

98 

13  13.0 

933  7.35 

16  3059.5 

1.1 

9.5 

0.71 

8 

10   1.6 

9  935.56 

17  35  38.3 

9.4 

0.70 

33 

13  7.8 

93348.94 

16  33  33.0 

1.1 

9.5 

0.71 

9 

957.4 

9  931.39 

17  36  41.3 

9.4 

0.70 

34 

13  3.5 

93330.48 

1634   6.9 

1.1 

9.5 

0.71 

10 

953.3 

9  9  7.54 

1737  43.6 

9.4 

0.70 

35 

1359.3 

93311.89 

163541.3 

1.1 

9.5 

0.71 

11 

949.1 

9  854.00 

173843.5 

9.4 

0.70 

36 

1355.1 

93153.18 

+16  3715.8 

9.5 

0.71 

13 

9  44.9 

9  840.79 

+17  39  40.7 

9.4 

0.70 

97 

1350.8 

93134.35 

16  3850.6 

1.1 

9.5 

0.71 

13 

9  40.8 

9  887.99 

174037.3 

9.3 

0.70 

38 

1346.6 

93115.43 

16  4035.6 

1.1 

9.6 

0.71 

14 

936.6 

9  815.38 

17  4133.3 

9.3 

0.70 

39 

1343.3 

93056.41 

1643  0.8 

1 ,1 

9.6 

0.71 

15 

933.5 

9  8  3.18 

17  4335.5 

9.3 

0.70 

30 

1338.1 

93037.31 

16  43  36.0 

1.1 

9.6 

0.71 

16 

938.4 

9  751.34 

174317.1 

9.3 

0.70 

31 

1333.8 

93018.15 

+16  4511.3 

1.1 

9.6 

0.71 

17 

934.3 

9  739.85 

+1744   6.9 

1.0 

9.3 

0.70 

Feb.  1 

1939.6 

91958.93 

16  4646.5 

1.1 

9.6 

0.71 

18 

930.1 

9  738.73 

17  44  55.1 

1.0 

9.3 

0.70 

3 

1335.3 

91939.66 

164831.6 

1.1 

9.6 

0.71 

19 

916.0 

9  717.96 

174541.5 

1.0 

9.3 

0.70 

3 

1331.1 

91930.37 

1649  56.7 

1.1 

9.6 

0.71 

30 

911.9 

9  7  7.55 

174636.1 

1.0 

9.3 

0.70 

4 

1316.8 

919   1.05 

165131.5 

1.1 

9.6 

0.71 

31 

9  7.8 

9  657.53 

1747  8.9 

1.0 

9.3 

0.69 

5 

13  13.6 

91841.73 

+1653  6.0 

1.1 

9.6 

0.71 

39 

9  3.8 

9  647.88 

+17  47  50.0 

1.0 

9.3 

0.69 

6 

13  8.3 

91833.39 

1654  40.3 

1.1 

9.6 

0.71 

93 

859.7 

9  638.63 

174839.3 

1.0 

9.3 

0.69 

7 

13  4.0 

918  3.08 

165614.3 

1,1 

9.6 

0.71 

94 

855.6 

9  689.74 

1749  6.8 

1.0 

9.3 

0.69 

8 

1159.8 

91743.79 

1657  47.6 

1.1 

9.6 

0.71 

95 

851.5 

9  681.36 

17  4943.4 

1.0 

9.3 

0.69 

9 

1155.6 

91734.54 

165930.6 

l.l 

9.6 

0.71 

36 

847.5 

9  613.18 

17  5016.3 

1.0 

9.3 

0.69 

10 

1151.3 

917  5.33 

+17  053.1 

1.1 

9.6 

0.71 

37 

843.4 

9  6  5.50 

+17  50  48.3 

1.0 

9.3 

0.69 

11 

1147.1 

91646.18 

17  335.1 

1.1 

9.6 

0.71 

38 

839.3 

9  558.33 

175118.4 

1.0 

9.1 

0.69 

13 

1143.8 

91637.10 

17  3  56.4 

1.1 

9.6 

0.71 

99 

835.3 

9  551.37 

17  5146.6 

1.0 

9.1 

0.68 

13 

1138.6 

916  8.10 

17   537.1 

1.1 

9.5 

0.71 

30 

831.3 

9  544.93 

17  5313.0 

1.0 

9.1 

0.68 

14 

1134.3 

91549.18 

17  657.1 

I*l 

9.5 

0.71 

31 

837.3 

9  538.89 

17  5337.6 

1.0 

9.1 

0.68 

15 

1130.1 

91530.37 

+17  836.4 

1.1 

9.5 

0.71 

Apr.  1 

833.3 

9  533.38 

+17  53  0.3 

1.0 

9.1 

0.68 

16 

1135.8 

91511.66 

+17  9  54.9 

1.1 

9.5 

0.71 

3 

819.3 

9  538.09 

+175331.0 

1.0 

9.1 

0.68 
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FOB  TEAUSIT  AT  WASHINGTON. 


Date. 

Me»n 

Time 

of 

Transit. 

Apr.  1 

h    m 
823.2 

2 

819.2 

3 

815.2 

4 

811.2 

5 

8  7.2 

6 

8   3.2 

7 

7  59.2 

8 

755.2 

9 

7  51.3 

10 

7  47.3 

11 

7  43.3 

12 

7  39.4 

13 

7  35.4 

14 

7  31.5 

15 

727.6 

16 

7  23.7 

17 

7  19.8 

18 

7  15.9 

19 

7  12.0 

20 

7   8.1 

21 

7   4.2 

22 

7   0.3 

23 

6  56.5 

24 

6  52.6 

25 

6  48.7 

26 

6  44.9 

27 

6  41.0 

28 

6  37.2 

29 

6  33.4 

30 

629.6 

May  1 
2 

625.7 
622.0 

3 

618.2 

4 

614.4 

5 

6  10.6 

6 

6  6.8 

7 

6   3.0 

8 

5  59.3 

9 

5  55.5 

10 

551.8 

11 

5  48.0 

12 

5  44.3 

13 

540.6 

14 

5  36.8 

15 

533.1 

16 

529.4 

17 

525.7 

Apparent 

B.Aeoendou 

at 

Transit. 


h  m  I 
9  5  33.28 
9  528.09 
9  523.3:) 
9   518.99 


9  515.08 

9  511.60 

9  5   8.55 

9  5   5.93 

9  5   3.74 

9  5   1.99 

9  5  0.66 

9  4  59.77 

9  4  59.31 

9  4  59.29 

9  4  59.( 


9  5  0.52+17 

9  5  1.78 

9  5  3.48 

9  5  5.59 

9  5  8.15 


9  511.13 

9  514.53 

9  518.37 

9  522.63 

9  527.32 

9  5  32.44 

9  5  37.97 

9  5  43.93 

9  5  50.31 

9  557.11 

9  6   4.32 

9  611.95 

9  619.99 

9  628.44 

9  6  37.29 

9  646.54 

9  6  56.20 

9  7  6.25 

9  7  16.70 

0  7  27.53 

9  7  38.75 

9  7  50.35 

9  8  2.33 

9  814.68 

9  827.41 


Apparait 

Deounation 

at 

Transit. 


-I-17  53  0.2 
175321.0 
17  53  39.8 
17  53  66.7 
1754  11.7 

+  17  54  24.8 
17  54  36.0 
1754  45.2 
17  54  52.6 

1754  58.1 

+17  55  1.7 
17  55  3.4 
17  55   3.1 

1755  1.0 
17  54  57.0 


5451.1 
17  54  43.3 
17  54  33.7 
1754  22.2 
17  54   8.8 


+17  53  53.6 
17  53  36.5 
17  5317.6 
17  52  56.7 
17  52  34.0 

+17  52  9.5 
17  5143.2 
17  51  15.0 
1750  45.0 
175013.2 

+17  49  39.6 
17  49  4.2 
17  4827.0 
17  47  48.1 
17  47   7.4 

+17  4624.9 
17  45  40.6 
1744  54.6 
17  44  6.9 
174317.5 

+174226.4 
17  4133.6 
17  40  39.1 
17  39  43.0 
17  3845.3 


9   8  40.51+17  37  45. 
9   8  53.96+17  3644. 


Hor. 
Par. 


Polar 
Semi- 
diam. 


1.0 
1.0 
1.0 
1.0 
1.0 

t.O 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 

0.!1 
0.91 


9.1 
9.1 
9.0 
9.0 
9.0 

9.0 
9.0 
9.0 
8.9 
8.9 

8.9 
89 
8.9 

8.9 
8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.5 

8.5 
8.5 
8.5 
8.5 
8.5 

8.5 

8.4 
8.4 
8.4 
8.4 

8.4 
8.4 


S.T.of 
Sem. 
Pass. 
Mer. 


0.68 
0.68 
0.68 
0.68 
0.68 

0.67 
0.67 
0.67 
0.67 
0.67 

0.67 
0.67 
0.67 
0.66 
0.66 

0.66 
0.66 
0.66 
0.66 
0.66 

0.66 
0.65 
0.65 
0.65 
0.65 

0.65 
0.65 
0.65 
0.65 
0.64 

0.64 
0.64 
0.64 
0.64 
0.64 

0.64 
0.64 
0.63 
0.63 
0.63 

0.63 
0.63 
0.63 
0.63 
0.63 

0.62 
0.62 


Date. 


Nov.16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 


Dec. 


2 
3 
4 
5 

6 
7 
8 
9 
10 

1 

12 

13 

14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Mean 

Time 

of 

Transit. 


Apparent 

RAioensioo 

at 

Transit 


h  m 
1835.9 
18  32.1 
1828.4 
1824.6 
1820.9 

18  17.1 
1813.3 
18  9.5 
18  5.8 
18  2.0 

17  58.2 
17  54.3 
17  50.5 
1746.7 
17  42.9 

17  39.0 
17  35.2 
17  31.3 
1727.5 
1723.6 

17  19.8 
17  15.9 
17  12.0 
17  8.1 
17   4.2 

17  0.3 
16  66.4 
16  52.4 
16  48.5 
16  44.6 

16  40.6 
16  36.7 
16  32.7 
16  28.7 
1624.8 

1620.8 
16  16.8 
16  12.8 
16  8.8 
16   4.8 

16  0.8 
15  56.8 
1552.8 
1548.7 
1544.7 

1540.6 
1536.6 


h  m    8 
102248.11 
102259.3 
10  23  10.14 
1023  20.58 
10  23  30.63 


+113717 
113627.5 
113540.2 
1134  55.1 
1134  12.2 


102340.281+11 
109349.54 

1023  58.40 

1024  6.86 
1024  14.91 


1024  22.57 
1024  29.81 
1024  36.65 
10  24  43.08 
1024  49.10 

10  24  54.70 

1024  59.89 
10  25  4.67 

1025  9.03 
10  25  12.98 


+11  3043.9 
1130  17.4 
1129  53.3 
1129  31.6 
1129  12.3 

+  112855.4 
112840.8 
112828.7 
112819.0 
112811.7 


,50+1 


102516. 
102519.61 
1025  22.30 
10  2524.57 
102526.42 


102527, 

102528.85 

102529.43 

102529.58 

102329.32 


102528.621+11 
102527.50 
1025  25.96 
102524.00 
102521.61 


80+1 


1025  18. 
1025  15.57 
102511.92 
1025  7.86 
1025  3.39 

1024  58.51 
1024  53.22 
10  24  47.53 
10  24  41.43 
1024  34.94 


1024  28.05 
1024  20. 


Apparent 

Deounation 

at 

Transit. 


33  31.7 
113253.5 
113217.5 
113144.0 
1131  12.8 


28  6.9 
1128  4.5 
1128  4.5 
1128  6.9 
112811.8 


85+1 


1  28  19.0 
112828.7 
112840.9 
112855.5 
1 1  29  12.5 


29  31.9 
112953.8 
113018.0 
113044.8 
1131  13.8 


113145.9 
113219.0 
113255.2 
113333.7 
1134  14.5 

+1134  57.6 
113543.0 
1136  30.7 
113790.6 
113812.6 


77+1 


+1139   6.8 
140   3.9 


Hor. 
Par. 


Polar 
Semi 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

1.1 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 


8.4 

8.4 
8.4 
8.4 
8.4 

8.4 


6.5  0.61 
8.5  0.61 
8.5  0.62 
8.5  0.62 

8.5  0.62 


8.5 


8.6  0.62 
8.6  0.62 
8.6  0.62 

6.6  0.62 


8.6 


8.6  0.63 


8.7 

8.7 

6.7 
8.7 
8.7 
8.7 
8.7 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
6.9 
8.9 
8.9 
8.9 

6.9 
8.9 
8.9 
9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 

9.1 
9.1 


a.T.of 

Sem. 
Pass. 
Mer. 


O.Gl 
0.61 
0.61 
0.61 
0.61 

0.61 


0.62 


0.63 


0.63 
0.63 

0.63, 
0.63  I 
0.63  I 
0.63 
0.64 

0.64 
0.64 
0.64 
0.64  1 
0.64 

0.64 
0.64 
0.66 
0.66 
0.65 

0.65 
0.66 
0.65 
0.66 
0.65 

0.66 
0.66 
0.66 
0.66 
0.66 

0.66 
0.66 
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FOE  TRANSIT  AT  WASHZNGTON. 

Date. 

Mean 

Time 

of 

Transit 

at 
Transit. 

Apparent 

DeoOnsUon 

at 

Transit. 

Hot. 
Par. 

Semi- 
diam. 

8.T.0I 
Sem. 
Pass 
Mer. 

Date. 

Mean 

Time 

of 

TnuDsit. 

R  Ascension 

at 

Transit. 

Apparent 

Deollnation 

at 

Transit. 

Hor. 
Par. 

Semi, 
diam. 

8.T.of 
Sem. 
Pass. 

Mer. 

Jan.    1 

h    m 
1839.1 

b  m     s 
1391  18.08 

O      t       II 

-7  5337.6 

It 
0.5 

1.8 

0J2 

Peb.l5 

b   m 
15  35.3 

b  m     s 
139199.49 

O      1       II 

-7  6323.3 

o!5 

1.9 

o!l3 

3 

1898.9 

139199.88 

7  54    4.4 

0.5 

1.8 

0.19 

16 

1531.3 

13  9125.06 

7  52  55.7 

0.5 

1.9 

0.13 

3 

1894.4 

13  9197.47 

7  54  30.0 

0.5 

1.8 

0.19 

17 

15  27.3 

13  2120.52 

7  5227.0 

0.5 

1.9 

0.13 

4 

1890.5 

139131.86 

7  54  54.4 

0.5 

1.8 

0.19 

18 

1523.3 

1321  15.80 

7  51  57.3 

0.5 

1.9 

0.13 

5 

18  16.7 

139136.04 

7  5517.5 

0.5 

1.8 

0.19 

19 

15  19.3 

13  21  10.91 

7  51  26.6 

0.5 

1.9 

0.13 

6 

18  19.8 

139140.09 

-7  55  39.4 

0.5 

1.8 

0.19 

90 

1515.3 

1321    5.84 

-7  5054.8 

0.5 

1.9 

0.13 

7 

18  8.9 

139143.80 

7  56   0.1 

0.5 

1.8 

0.19 

91 

1511.3 

13  21    0.59 

7  5022.0 

0.5 

1.9 

0.13 

8 

18   5.1 

13  2147.37 

7  5619.5 

0.5 

1.8 

0.19 

92 

15   7.3 

1320  55.18 

7  49  48.2 

0.5 

1.9 

0.13 

9 

18    1.9 

139150.73 

7  5637.7 

0.5 

1.8 

0.19 

23 

15   3.2 

1320  49.60 

7  4913.5 

0.5 

1.9 

0.13 

10 

1757.3 

139153.88 

75654.6 

0.5 

1.8 

0.19 

24 

14  59.2 

13  90  43.85 

748  37.7 

0.5 

1.9 

0.13 

11 

17  53.4 

139156.83 

-7  5710.3 

0.5 

1.8 

0.19 

25 

14  55.2 

139037.94 

-7  48    1.1 

0.5 

1.9 

0.13 

IS 

17  49.5 

13  9159.58 

7  57  24.7 

0.5 

1.8 

0.19 

26 

14  51.1 

139031.87 

7  4793.5 

0.5 

1.9 

0.13 

IS 

17  45.6 

1399  9.11 

7  57  37.9 

0.5 

1.8 

0.12 

27 

14  47.1 

13  2025.64 

7  46  44.9 

0.5 

1.9 

0.13 

14 

1741.7 

1399   4.43 

7  57  49.9 

0.5 

1.8 

0.12 

28 

14  43.1 

132019.25 

7  46   5.5 

0.5 

1.9 

0.13 

15 

17  37.8 

1399  6.55 

7  58   0.6 

0.5 

1.8 

0.12 

Mar.  1 

14  39.0 

132012.72 

7  4525.1 

0.5 

1.9 

0.13 

16 

1733.9 

1399  8.46 

-7  58  10.1 

0.5 

1.8 

0.12 

2 

14  35.0 

13  20   6.03 

-7  44  43.9 

0.6 

1.9 

0.13 

17 

17  30.0 

139910.15 

7  5818.3 

0.5 

1.8 

0.12 

3 

14  31.0 

13  19  59.20 

7  44    1.8 

0.5 

1.9 

0.13 

18 

1796.1 

139911.64 

7  5825.3 

0.5 

1.8 

0.12 

4 

14  26.9 

1319  52.23 

7  4318.9 

0.5 

1.9 

0.13 

19 

1799.9 

1399  19.99 

75831.0 

0.6 

1.8 

0.12 

5 

14  22.9 

1319  45.12 

7  42  35.3 

0.5 

1.9 

0.13 

20 

17  18.3 

139913.99 

7  5835.5 

0.5 

1.8 

0.12 

6 

14  18.8 

13  19  37.88 

7  4150.8 

0.5 

1.9 

0.13 

91 

17  14.4 

139914.85 

-7  5838.7 

0.5 

1.8 

0.12 

7 

14  14.8 

1319  30.50 

-7  41    5.5 

0.5 

1.9 

0.13 

98 

17 10.6 

13  99  15.50 

7  5840.7 

0.5 

1.8 

0.12 

8 

1410.7 

131922.99 

7  40  19.5 

0.5 

1.9 

0.13 

98 

17  6.5 

139915.94 

75841.5 

0.5 

1.8 

0.12 

9 

14   6.6 

13  1915.37 

7  39  32.8 

0.5 

1.9 

0.13 

94 

17   9.6 

139916.17 

7  58  40.9 

0.5 

1.8 

0.12 

10 

14   2.6 

1319   7.69 

7  38  45.4 

0.5 

1.9 

0.13 

95 

16  58.7 

139916.19 

7  58  39.2 

0.5 

1.8 

0.19 

11 

13  58.5 

131859.75 

7  37  57.3 

0.^ 

1.9 

0.13 

96 

16  54.8 

139916.00 

-7  5836.9 

0.5 

1.8 

0.12 

12 

1354.5 

131851.77 

-7  37   8.5 

0.5 

1.9 

0.13 

97 

16  50.8 

139915.60 

75831.9 

0.5 

1.9 

0.12 

13 

13  50.4 

131843.66 

7  3619.1 

0.5 

1.9 

0.13 

98 

1646.9 

139914.99 

7  58  26.4 

0.5 

1.9 

0.12 

14 

13  46.3 

13  18  35.48 

7  35  29.1 

0.5 

1.9 

0.13 

99 

16  49.9 

139914.17 

7  6819.7 

0.5 

1.9 

0.12 

1^ 

1342.2 

131827.18 

7  34  38.5 

0.5 

1.9 

0.13 

30 

16  39.0 

139913.14 

75811.8 

0.5 

1.9 

0.19 

16 

13  38.9 

13  18  18.78 

7  33  47.3 

0.5 

1.9 

0.13 

31 

1635.0 

139911.91 

-7  58   9.6 

0.5 

1.9 

0.13 

17 

13  34.1 

13  18  10.29 

-7  3255.6 

0.5 

1.9 

0.13 

Feb.  1 

1631.1 

139910.47 

7  57  52.2 

0.5 

1.9 

0.13 

18 

13  30.0 

13  18    1.70 

7  39   3.4 

0.5 

1.9 

0.13 

9 

1697.1 

1399   8.83 

7  57  40.6 

0.5 

1.9 

0.13 

19 

1325.9 

1317  53.02 

7  31  10.6 

0.5 

1.9 

0.13 

3 

1693.9 

1399  6.98 

7  5727.8 

0.5 

1.9 

0.13 

20 

1321.8 

1317  44.26 

7  30  17.3 

0.5 

1.9 

0.13 

4 

16  19.9 

1399  4.99 

7  57  13.7 

0.5 

1.9 

0.13 

21 

13  17.8 

1317  35.41 

7  29  93.6 

0.5 

1.9 

0.13 

5 

1615.9 

1399  9.67 

-7  56  58.5 

0.5 

1.9 

0.13 

22 

1313.7 

1317  26.49 

-7  9829.5 

0.5 

1.9 

0.13 

6 

1611.9 

1399   0.99 

7  5649.9 

0.5 

1.9 

0.13 

23 

13   9.6 

1317  17.50 

7  27  34.9 

0.5 

1.9 

0.13 

7 

16  7.3 

139157.57 

7  5694.6 

0.5 

1.9 

0.13 

24 

13   5.5 

13  17  8.43 

7  26  39.9 

0.5 

1.9 

0.13 

8 

16  3.3 

139154.79 

7  56   5.9 

0.5 

1.9 

0.13 

25 

13    1.5 

1316  59.30 

7  25  44.5 

0.5 

1.9 

0.13 

9 

15  59.3 

139151.68 

7  55  46.0 

0.5 

1.9 

0.13 

26 

1957.4 

13  1650.11 

7  24  48.8 

0.5 

1.9 

0.13 

10 

1555.3 

139148.44 

-7  6525.0 

0.5 

1.9 

0.13 

27 

1953.3 

13  16  40.85 

-7  23  52.8 

0.5 

1.9 

0.13 

11 

1551.3 

139145.01 

7  55   9.9 

0.5 

1.9 

0.13 

28 

1949.9 

13  1631.54 

7  2256.5 

0.5 

1.9 

0.13 

19 

1547.3 

13  9141.39 

7  54  39.6 

0.5 

1.9 

0.13 

29 

12  45.1 

13  1622.19 

7  2159.9 

0.5 

1.9 

0.13 

13 

1543.3 

13  9137.59 

7  54  15.3 

0.5 

1.9 

0.13 

30 

1241.0 

13  16  12.79 

7  21    3.1 

0.5 

1.9 

0.13 

14 

1539.3 

139133.60 

7  53  49.8 

0.5 

1.9 

0.13 

31 

12  36.9 

13  16   3.34 

7  20   6.0 

0.5 

1.9 

0.13 

15 

15  35.3 

139199.49 

-7  53  23.3 

0.5 

1.9  0.13 

Apr.  1 

12  32.8 

13  15  53.86 

-7  19   8.7 

0.5 

1.9 

0.13 

16 

1531.3  139195.06'  -7  5955.7 

0.5 

1.9  0.13 

2'  12  28.7 

13  1544.36 

-7  1811.3 

0.5 

1.9  0.13JI 
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FOB  TEANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

TranBit. 

Apparent 

R.A8oenBiOD 

at 

Transit. 

Apparent 

DecUnatioD 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

8.T.0I 
Sem. 
Paea. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

R.  Ascension 

at 

Transit. 

at 
Transit. 

Hor. 
Par. 

S«nl 
diam. 

B.T.0I 
Sem. 
PaM. 
Mar. 

Apr.  1 

h    m 
1232.8 

h  m     8 
1315  53.86 

O       /       /i 

-719   8.7 

// 
0.5 

1.9 

0.13 

May  16 

h    m 
929.3 

h 
13 

9  16.33 

0     /    // 
-6  3936.6 

// 
0.5 

1.0 

0.13 

2 

1228.7 

131544.36 

71811.3 

0.5 

1.9 

0.13 

17 

925.3 

13 

9   9.50 

63855.7 

0.5 

1.9 

0.13 

3 

1224.6 

13  15  34.82 

7  17  13.8 

0.5 

1.9 

0.13 

18 

921.2 

13 

9   2.80 

63816.6 

0.6 

1.9 

0.13 

4 

1220.6 

13  15  25.26 

7  16  16.1 

0.5 

1.9 

0.13 

19 

917.2 

13 

856.24 

637  38.4 

0.6 

1.9 

0.13 

6 

12  16.5 

13  15  15.68 

71518.3 

0.5 

1.9 

0.13 

20 

913.2 

13 

849.83 

6  37   1.1 

0.6 

1.9 

0.18 

6 

12  12.4 

1315  6.09 

-7  14  20.5 

0.5 

1.9 

0.13 

21 

9  9.1 

13 

843.56 

-6  3624.6 

0.6 

1.9 

0.13 

7 

12  8.3 

1314.S6.49 

7  1322.7 

0.5 

1.9 

0.13 

22 

9   6.1 

13 

837.43 

6  36  49.1 

0.6 

1.9 

0.13 

8 

12  4.2 

1314  46.88 

7  1224.8 

0.5 

1.9 

0.13 

23 

9    1.1 

13 

8  31.46 

6  3614.6 

0.6 

1.9 

0.13 

9 

12  0.1 

13  14  37.27 

71126.9 

0.5 

1.9 

0.13 

24 

8  57.0 

13 

825.64 

6  34  41.0 

0.6 

1.9 

0.13 

10 

1 1  56.0 

1314  27.67 

71029.1 

0.5 

1.9 

0.13 

25 

863.0 

13 

819.98 

6  34   8.4 

0.6 

1.9 

0.13 

ii 

1151.9 

13  14  18.07 

-7   9  31.4 

0.5 

1.9 

0.13 

26 

849.0 

13 

8  14.47 

-63336.8 

0.6 

1.9 

0.13 

12 

1 1  47.8 

13  14   8.48 

7   833.8 

0.5 

1.9 

0.13 

27 

845.0 

13 

8  9.12 

6  33  6.1 

0.5 

1.9 

0.13 

13 

11  43.7 

13  13  58.90 

7   7  36.3 

0.5 

1.9 

0.13 

28 

840.9 

13 

8   3.94 

63236.6 

0.6 

1.9 

0.13 

14 

1139.6 

1313  49.35 

7   6  38.9 

0.5 

1.9 

0.13 

29 

836.9 

13 

7  58.92 

632  7.9 

0.6 

1.9 

0.13 

15 

1135.6 

1313  39.82 

7   541.6 

0.5 

1.9 

0.13 

30 

832.9 

13 

7  54.07 

6  3140.4 

0.6 

1.9 

0.13 

16 

1131.5 

13  13  30.31 

-7   4  44.6 

0.5 

1.9 

0.13 

31 

828.9 

13 

7  49.38 

-631  18.9 

0.6 

1.9 

0.13 

17 

1127.4 

1313  20.83 

7   3  47.8 

0.5 

1.9 

0.13 

June  1 

824.9 

13 

7  44.87 

6  30  48.6 

0.5 

1.9 

0.13 

18 

1123.3 

1313  11.39 

7   251.2 

0.5 

1.9 

0.13 

2 

820.9 

13 

740.53 

63024.1 

0.6 

1.9 

0.13 

19 

11  19.2 

13  13    1.98 

7    154.8 

0.5 

1.9 

0.13 

3 

816.9 

13 

7  36.37 

6  30   0.8 

0.5 

1.9 

0.13 

20 

1115.1 

13  1252.61 

7   0  58.7 

0.5 

1.9 

0.13 

4 

812.9 

13 

7  32.38 

6  2938.7 

0.5 

1.9 

0.13 

21 

11  11.1 

1312  43.29 

-7   0   3.0 

0.5 

1.9 

0.13 

5 

8  8.9 

13 

728.67 

-62917.6 

0.6 

1.9 

0.13 

22 

11    7.0 

131234.02 

6  59   7.5 

0.5 

1.9 

0.13 

6 

8  4.9 

13 

7  24.94 

62867.7 

0.6 

1.9 

0.13 

23 

11    2.9 

13  12  24.81 

65812.5 

0.5 

1.9 

0.13 

7 

8  0.9 

13 

7  21.48 

62838.8 

0.6 

1.9 

0.13 

24 

10  58.8 

131215.64 

6  5717.7 

0.5 

1.9 

0.13 

8 

756.9 

13 

7  18.21 

62821.1 

0.5 

1.9 

0.13 

25 

10  54.7 

13  12  6.54 

6  5623.4 

0.5 

1.9 

0.13 

9 

7  52.9 

13 

7  15.12 

628   4.6 

0.5 

1.9 

0.13 

26 

10  50.6 

13  1157.51 

-6  5529.5 

0.5 

1.9 

0.13 

10 

7  49.0 

13 

7  12.21 

-627  49.0 

0.6 

1.9 

0.13 

27 

10  46.6 

13  1148.55 

6  54  36.1 

0.5 

1.9 

0.13 

U 

7  45.0 

13 

7  9.49 

6  27  34.8 

0.6 

1.9 

0.13 

28 

10  42.5 

131139.66 

6  5343.1 

0.5 

1.9 

0.13 

12 

7  41.0 

13 

7  6.95 

627  21.7 

0.6 

1.9 

0.13 

29 

1038.4 

13  1130.85 

6  5250.6 

0.5 

1.9 

0.13 

13 

7  37.0 

13 

7   4.59 

6  27  9.7 

0.6 

1.9 

0.13 

30 

10  34.3 

131122.12 

65158.7 

0.5 

1.9 

0.13 

14 

733.1 

13 

7   2.43 

626  68.9 

0.6 

1.9 

0.13 

May  1 

10  30.2 

13  11  13.47 

-651    7.2 

0.5 

1.9 

0.13 

15 

729.1 

13 

7   0.46 

-626  49.2 

0.5 

1.9 

0.13 

2 

1026.2 

13  11    4.91 

6  5016.4 

0.5 

1.9 

0.13 

16 

7  25.1 

13 

6  58.65 

626  40.7 

0.6 

1.9 

0.12 

3 

1022.1 

13  10  56.45 

6  49  26.1 

0.5 

1.9 

0.13 

17 

7  21.2 

13 

657.06 

62633.4 

0.6 

1.9 

0.12 

4 

10  18.0 

1310  48.08 

6  48  36.5 

0.5 

1.9 

0.13 

18 

7  17.2 

13 

666.64 

62627.3 

0.5 

1.9 

0.12 

5 

10  14.0 

1310  39.81 

6  47  47.5 

0.5 

1.9 

0.13 

19 

713.3 

13 

654.42 

62622.3 

0.5 

1.9 

0.12 

6 

10   9.9 

1310  31.64 

-6  46  59.1 

0.5 

1.9 

0.13 

20 

7   9.3 

13 

6  53.39 

-62618.5 

0.5 

1.9 

0.12 

7 

10   5.8 

13  1023.58 

6  4611.4 

0.5 

1.9 

0.13 

21 

7   5.4 

13 

6  62.65 

62616.9 

0.6 

1.9 

0.12 

8 

10    1.7 

1310  15.64 

6  4524.4 

0.5 

1.9 

0.13 

22 

7    1.4 

13 

661.91 

62614.6 

0.5 

1.9 

0.12 

9 

9  57.7 

1310   7.80 

6  44  38.2 

0.5 

1.9 

0.13 

23 

6  67.5 

13 

6  51.46 

62614.3 

0.6 

1.9 

0.12 

10 

9  53.6 

1310   0.08 

6  43  52.6 

0.5 

1.9 

0.13 

24 

653.5 

13 

661.20 

62616.3 

0.5 

1.8 

0.12 

11 

949.6 

13   9  52.48 

-6  43   7.8 

0.5 

1.9 

0.13 

25 

649.6 

13 

651.14 

-62617.6 

0.5 

1.8 

0.12 

12 

9  45.5 

13  9  45.00 

6  42  23.8 

0.5 

1.9 

0.13 

26 

645.7 

13 

6  51.28 

62620.0 

0.6 

1.8 

0.12 

13 

941.5 

13   9  37.64 

6  4140.5 

0.5 

1.9 

0.13 

27 

641.8 

13 

661.0  1     62626.6 

0.5 

1.8 

0.12 

14 

9  37.4 

13   9  30.40 

0  40  58.1 

0.5 

1.9 

0.13 

28 

637.8 

13 

652.11      62631.4 

0.^ 

1.8 

0.12 

15 

9  33.4 

13   923.30 

6  40  16.4 

0.5 

1.9 

0.13 

29 

6  33.9 

13 

6  52.67      62638.4 

1 

0.& 

1.8 

0.12 

16 

929.3 

13   916.33 

-6  39  35.6 

0.5 

1.9 

0.13 

30 

6  30.0 

13 

6  63.79 

-626  46.7 

0.6 

1.8 

0.12 

17 

9  25.3 

13   9  9.50 

-6  3855.7 

0.5 

1.9 

0.13 

July  1 

626.1 

13 

6  54.91 

-69666.2 

0.6 

1.8 

0.12 
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FOB  TKAFSIT  AT  WASHINGTOK 

Date. 

Mean 

Time 

of 

Tranait. 

Apparent 

B.ABoen8ion 

at 

Transit. 

DeoUnatlon 

at 

Transit. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.A8oensioD 

at 

Transit. 

Apparent 

Deoiuiation 

at 

Tranait. 

Hor. 
Par. 

Semi- 
diam. 

8.T.of 
Sem. 
Pass. 
Mer. 

Jan.   1 

h   m 
9   4.7 

h  m    8 
3  5990.16 

O       /        // 

+1898  4.1 

0.3 

II 
1.3 

0.09 

Feb.  15 

h    m 
6  6.2 

h  m    s 
3  5048.32 

O       /        II 

+1825  58.1 

II 
0.3 

// 
1.3 

o!o9 

9 

9   0.7 

3  5915.38 

1897  59.9 

0.3 

1.3 

0.09 

16 

6  2.3 

3  50  49.43 

1826   5.3 

0.3 

1.3 

0.09 

3 

856.7 

35910.71 

189740.7 

0.3 

1.3 

0.09 

17 

558.4 

350  50.68 

182613.0 

0.3 

1.3 

0.09 

4 

859.6 

3  59  6.14 

189799.6 

0.3 

1.3 

0.09 

18 

5  54.5 

3  50  52.07 

182621.1 

0.3 

1.3 

0.09 

5 

848.6 

3  59    1.69 

182718.9 

0.3 

1.3 

0.09 

19 

5  50.6 

3  50  53.60 

182629.7 

0.3 

1.3 

0.09 

6 

844.6 

3  5157.35 

+1897   8.5 

0.3 

1.3 

0.09 

20 

546.7 

3  5055.28 

+1826  38.7 

0.3 

1.3 

0.09 

7 

840.6 

35153.13 

1896  58.5 

0.3 

1.3 

0.09 

21 

5  42.8 

3  50  57.09 

1896  48.1 

0.3 

1.3 

0.09 

8 

836.6 

3  5149.01 

189648.9 

0.3 

1.3 

0.09 

22 

538.9 

3  5059.04 

189657.9 

0.3 

1.3 

0.09 

9 

839.6 

3  5145.01 

189639.7 

0.3 

1.3 

0.09 

23 

5  35.0 

351    1.13 

1897   8.1 

0.3 

1.3 

0.09 

10 

898.6 

3  5141.12 

1896  30.9 

0.3 

1.3 

0.09 

24 

531.1 

3  51    3.36 

1897  18.8 

0.3 

1.3 

0.09 

11 

894.6 

3  5137.35 

+189699.5 

0.3 

1.3 

0.09 

25 

597.2 

3  51    5.73 

+182729.9 

0.3 

1.3 

0.09 

19 

890.7 

3  5133.70 

189614.5 

0.3 

1,3 

0.09 

26 

523.3 

3  51    8.24 

182741.4 

0.3 

1.3 

0.09 

13 

816.7 

35130.18 

1896  6.9 

0.3 

1.3 

0.09 

27 

519.4 

35110.88 

18  27  53.3 

0.3 

1.3 

0.09 

14 

819.7 

3  5196.78 

189559.7 

0.3 

1.3 

0.09 

28 

515.5 

35113.67 

1828   5.6 

0.3 

1.3 

0.09 

15 
16 

8  8.7 
8  4.7 

35193.49 
35190.34 

189559.9 
+189546.5 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

99 

511.7 
1724.6 

351  16.59 
4  1141.16 

+182818.3 
+199613.9 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

Sept.  1 

17 

8   0.7 

351  17.31 

189540.5 

0.3 

1.3 

0.09 

2 

17  20.7 

4  1141.77 

199611.6 

0.3 

1.3 

0.09 

18 

756.7 

3  5114.40 

1825  35.0 

0.3 

1.3 

0.09 

3 

17  16.8 

4  1 1  42.24 

1996   9.6 

0.3 

1.3 

0.09 

19 

7  59.8 

35111.69 

189529.9 

0.3 

1.3 

0.09 

4 

1712.8 

4  1142.57 

1996   7.3 

0.3 

1.3 

0.09 

90 

748.8 

351    8.98 

182525.2 

0.3 

1.3 

0.09 

5 

17   8.9 

4  1142.76 

1996  4.7 

0.3 

1.3 

0.09 

91 

744.8 

3  51    6.46 

+189520.9 

0.3 

1.3 

0.09 

6 

17   5.0 

4  1142.81 

+1996    1.7 

0.3 

1.3 

0.09 

99 

740.9 

3  51    4.08 

182617.1 

0.3 

1.3 

0.09 

7 

17    1.1 

4  1149.73 

1995  58.4 

0.3 

1.3 

0.09 

93 

736.9 

351    1.83 

182513.7 

0.3 

1.3 

0.09 

8 

16  57.1 

4  1 1  42.50 

192554.7 

0.3 

1.3 

0.09 

94 

739.9 

3  50  59.71 

182510.7 

0.3 

1.3 

0.09 

9 

1653.2 

4  1142.14 

1925  50.6 

0.3 

1.3 

0.09 

95 

798.9 

3  5057.73 

1825  8.2 

0.3 

1.3 

0.09 

10 

1649.2 

4  1141.65 

192546.2 

0.3 

1.3 

0.09 

96 

795.0 

3  50  55.88 

+1895  6.1 

0.3 

1.3 

0.09 

11 

16  45.3 

4  1141.01 

+192541.5 

0.3 

1.3 

0.09 

97 

791.0 

350  54.17 

1895  4.4 

0.3 

1.3 

0.09 

12 

1641.4 

41140.24 

192536.4 

0.3 

1.3 

0.09 

98 

717.1 

35059.60 

1895  3.2 

0.3 

1.3 

0.09 

13 

16  37.4 

41139.34 

192531.0 

0.3 

1.3 

0.09 

99 

713.1 

35051.16 

1825  2.4 

0.3 

1.3 

0.09 

14 

1633.5 

41138.30 

1925  25.3 

0.3 

1.3 

0.09 

30 

7   9.9 

3  5049.87 

1825  2.1 

0.3 

1.3 

0.09 

15 

1629.5 

41137.12 

192519.2 

0.3 

1.3 

0.09 

31 

7   5.9 

3  5048.71 

+1825  2.3 

0.3 

1.3 

0.09 

16 

1625.6 

4  1135.80 

+192512.7 

0.3 

1.3 

0.09 

Feb.  1 

7    1.3 

350  47.G9 

1625  2.9 

0.3 

1.3 

0.09 

17 

1621.6 

4  1134.35 

1925   5.9 

0.3 

1.3 

0.09 

9 

6  57.3 

3  5046.81 

1825  3.9 

0.3 

1.3 

0.09 

18 

1617.6 

41132.76 

1924  58.8 

0.3 

1.3 

0.09 

3 

653.4 

3  5046.07 

1825   5.4 

0.3 

1.3 

0.09 

19 

1613.7 

4  1131.04 

1924  51.3 

0.3 

1.3 

0.09 

4 

649.4 

3  5045.48 

1825   7.3 

0.3 

1.3 

0.09 

90 

16  9.7 

41129.19 

19  24  43.6 

0.3 

1.3 

0.09 

6 

645.5 

3  5045.03 

+1825  9.7 

0.3 

1.3 

0.09 

91 

16   5.8 

4  1127.21 

+1924  35.5 

0.3 

1.3 

0.09 

6 

6  41.6 

3  5044.79 

182512.6 

0.3 

1.3 

0.09 

92 

16   1.8 

41125.09 

19  24  27.0 

0.3 

1.3 

0.09 

7 

6  37.6 

3  5044.55 

182515.9 

0.3 

1.3 

0.09 

23 

15  57.8 

4  1 1  22.84 

19  24  18.2 

0.3 

1.3 

0.09 

8 

633.7 

35044.53 

182519.6 

0.3 

1.3 

0.09 

24 

1553.9 

4  1120.45 

1924   9.1 

0.3 

1.3 

0.09 

9 

699.8 

3  5044.65 

182523.7 

0.3 

1.3 

0.09 

25 

15  49.9 

4  11  17.94 

192359.7 

0.3 

1.3 

0.09 

10 

696.8 

3  50  44.90 

+182528.4 

0.3 

1.3 

0.09 

26 

1545.9 

4  11  15.30 

+1923  50.0 

0.3 

1.3 

0.09 

11 

691.9 

3  50  45.30 

1825  33.4 

0.3 

1.3 

0.09 

27 

1541.9 

4  11  12.53 

1923  40.0 

0.3 

1.3 

0.09 

19 

618.0 

3  5045.85 

1825  38.9 

0.3 

1.3 

0.09 

28 

15  37.9 

4  11    9.64 

192329.7 

0.3 

1.3 

0.09 

13 

6  14.1 

3  50  46.53 

18  25  44.8 

0.3 

1.3 

0.09 

29 

1534.0 

411    6.62 

1923  19.0 

0.3 

1.3 

0.09 

14 

610.1 

3  50  47.35 

182551.2 

0.3 

1.3 

0.09 

30 

15  30.0 

411    3.47 

1923   8.1 

0.3 

1.3 

0.09 

15 

6  6.9 

3  50  48.38 

+182558.1 

0.3 

1.3 

0.09 

Oct.    1 

1526.0 

411    0.20 

+1922  56.9 

0.3 

1.3 

0.09 

16 

6  9.3 

3  5049.43 

+1826  5.3 

0.3 

1.3 

0.09 

2 

1522.0 

41056.81 

+199945.3 

0.3 

1.3  0.09 1| 
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FOB  TRAIfSIT  AT  WASHINQTON. 

Date. 

Mean 

Timo 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit. 

Apparent 

DecDnation 

at 

Transit. 

Hot. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

R^iSTiin 

at 

Transit. 

Apparent 

DeSloation 

at 

Transit. 

Hor. 
Par. 

Semi, 
dlam. 

aTx»f 

Sem. 
Pass. 

Xer. 

Oct.    1 

h    m 
1526.0 

h   m     s 
4  11    0.20 

+1922  56.9 

0.3 

1.3 

0.09 

NoF.16 

h    m 
1220.9 

m     s 
6  46.34 

O       1        II 

+191025.8 

o!3 

l'!3 

0.09 

2 

1522.0 

4  10  56.81 

19  2245.3 

0.3 

1.3 

0.09 

17 

12  16.8 

6  39.38 

1910  6.7 

0.3 

1.3 

0.09 

3 

15  18.0 

4  10  53.30 

192233.5 

0.3 

1.3 

0.09 

18 

12  12.8 

6  32.39 

19  947.5 

0.3 

1.3 

0.09 

4 

15  14.0 

4  10  49.67 

192221.4 

0.3 

1.3 

0.09 

19 

12  8.7 

625.39 

19  928.3 

0.3 

1.3 

0.09 

5 

15  10.0 

4  10  45.93 

1922  9.1 

0.3 

1.3 

0.09 

20 

12  4.7 

61&37 

19  9  9.1 

0.3 

1.3 

0.09 

6 

15   6.0 

4  10  42.07 

+192156.5 

0.3 

1.3 

0.09 

21 

12  0.6 

6ri.34 

+19  849.9 

0.3 

1.3 

0.09 

7 

15  2.0 

4  10  38.10 

192143.6 

0.3 

1.3 

0.09 

22 

1156.6 

6  4.31 

19  830.8 

0.3 

1.3 

0.09 

8 

14  58.0 

4  1034.01 

192130.4 

0.3 

1.3 

0.09 

23 

1152.5 

557.28 

19  811.7 

0.3 

1.3 

0.09 

9 

14  54.0 

4  10  29.81 

1921  17.0 

0.3 

1.3 

0.09 

24 

1 1  48.5 

5  50.24 

19  7  52.6 

0.3 

1.3 

0.09 

10 

14  50.0 

4  10  25.49 

1921    3.3 

0.3 

1.3 

0.09 

25 

1144.5 

543.19 

19  733.6 

0.3 

1.3 

0.09 

11 

14  46.0 

4  10  21.07 

+  1920  49.3 

0.3 

1.3 

0.09 

26 

1140.4 

5  36.13 

+19  714.6 

0.3 

1.3 

0.09 

12 

14  42.0 

4  10  16.55 

1920  35.1 

0.3 

1.3 

0.09 

27 

1136.4 

529.08 

19  6  55.6 

0.3 

1.3 

0.09 

13 

14  38.0 

4  1011.93 

192020.7 

0.3 

1.3 

0.09 

28 

1132.3 

522.05 

19  6  36.8 

0.3 

1.3 

0.09 

14 

14  34.0 

4  10   7.20 

1920  6.1 

0.3 

1.3 

0.09 

29 

1128.3 

5  15.04 

19  618.0 

0.3 

1.3 

0.09 

15 

14  30.0 

4  10  2.36 

191951.2 

0.3 

1.3 

0.09 

30 

1124.2 

5  8.04 

19  659.4 

0.3 

1.3 

0.09 

16 

14  26.0 

4   9  57.42 

+1919  36.0 

0.3 

1.3 

0.09 

Dec.  1 

11^.2 

5    1.06 

+19  5  40.8 

0.3 

1.3 

0.09 

17 

14  22.0 

4   9  52.38 

191920.7 

0.3 

1.3 

0.09 

2 

11  16.1 

4  54.10 

19  522.3 

0.3 

1.3 

0.09 

18 

14  17.9 

4   947.24 

1919  5.1 

0.3 

1.3 

0.09 

3 

1112.1 

4  47.15 

19  5  4.0 

0.3 

1.3 

0.09 

19 

14  13.9 

4   9  42.00 

191849.3 

0.3 

1.3 

0.09 

4 

11    8.0 

4  40.22 

19  4  45.7 

0.3 

1.3 

0.09 

20 

14   9.9 

4   9  36.68 

191833.3 

0.3 

1.3 

0.09 

5 

11   4.0 

4  33.32 

19  4  27.6 

0.3 

1.3 

0.09 

21 

14   5.9 

4   9  31.28 

+191817.1 

0.3 

1.3 

0.09 

6 

10  59.9 

4  26.46 

+19  4   9.6 

0.3 

1.3 

0.09 

22 

14   1.9 

4   925.78 

1918  0.7 

0.3 

1.3 

0.09 

7 

10  55.9 

419.64 

19   3  51.7 

0.3 

1.3 

0.09 

23 

13  57.8 

4   920.20 

191744.1 

0.3 

1.3 

0.09 

8 

1051.8 

4  12.86 

19  3  34.0 

0.3 

1.3 

0.09 

24 

13  53.8 

4   9  14.52 

191727.3 

0.3 

1.3 

0.09 

9 

10  47.8 

4   6.11 

19  316.5 

0.3 

1.3 

0.09 

25 

13  49.8 

4   9   8.76 

191710.3 

0.3 

1.3 

0.09 

10 

1043.8 

369.40 

19  269.1 

0.3 

1.3 

0.09 

26 

13  45.7 

4   9  2.92 

+1916  53.1 

0.3 

1.3 

0.09 

11 

10  39.7 

362.73 

+19  241.9 

0.3 

1.3 

0.09 

27 

1341.7 

4   8  57.00 

1916  35.8 

0.3 

1.3 

0.09 

12 

10  35.7 

346.10 

19  224.8 

0.3 

1.3 

0.09 

28 

13  37.7 

4   8  51.02 

19  16  18.4 

0.3 

1.3 

0.09 

13 

1031.6 

339.52 

19  2  7.9 

0.3 

1.3 

0.09 

29 

13  33.7 

4   844.96 

1916  0.8 

0.3 

1.3 

0.09 

14 

1027.6 

333.00 

19   161.3 

0.3 

1.3 

0.09 

30 

13  29.6 

4   8  38.84 

191543.1 

0.3 

1.3 

0.09 

15 

1023.6 

326.54 

19   134.8 

0.3 

1.3 

0.09 

31 

1325.6 

4   832.65 

+191525.2 

0.3 

1.3 

0.09 

16 

10  19.5 

3  20.14 

+19   1  18.6 

0.3 

1.3 

0.09 

Nov.  1 

1321.6 

4   826.38 

1915  7.2 

0.3 

1.3 

0.09 

17 

10  15.5 

3  13.80 

19   1   2.6 

0.3 

1.3 

0.09 

2 

1317.5 

4   820.05 

19  14  49.0 

0.3 

1.3 

0.09 

18 

1011.4 

3  7.52 

19  046.7 

0.3 

1.3 

0.09 

3 

13  13.5 

4  813.65 

1914  30.7 

0.3 

1.3 

0.09 

19 

10  7.4 

3   1.30 

19  031.1 

0.3 

1.3 

0.09 

4 

13  9.4 

4  8  7.21 

19  14  12.4 

0.3 

1.3 

0.09 

20 

10  3.4 

255.14 

19  015.8 

0.3 

1.3 

0.09 

5 

13   5.4 

4   8  0.72 

+1913  53.9 

0.3 

1.3 

0.09 

21 

9  59.4 

249.05 

+19  0  0.6 

0.3 

1.3 

0.09 

6 

13    1.3 

4   7  54.17 

19  13  35.4 

0.3 

1.3 

0.09 

22 

9  56.3 

243.04 

186946.7 

0.3 

1.3 

0.09 

7 

1257.3 

4   7  47.58 

19  13  16.7 

0.3 

1.3 

0.09 

23 

951.3 

2  37.11 

186931.1 

0.3 

1.3 

0.09 

8 

1253.2 

4    7  40.94 

19  1258.0 

0.3 

1.3 

0.09 

24 

947.3 

231.27 

185916.8 

0.3 

1.3 

0.09 

9 

1249.2 

4   7  34.25 

191230.1 

0.3 

1.3 

0.09 

25 

943.2 

225.50 

1859  2.7 

0.3 

1.3 

0.09 

10 

1245.2 

4   727.50 

+1912  20.3 

0.3 

1.3 

0.09 

26 

939.2 

2  19.82 

+  1858  48.9 

0.3 

1.3 

0.09 

11 

1241.1 

4   7  20.71 

19  12    1.3 

0.3 

1.3 

0.09 

27 

935.2 

2 14.21 

185836.4 

0.3 

1.3 

0.09 

12 

1237.1 

4   7  13.90 

191142.2 

0.3 

1.3 

0.09 

28 

9  31.2 

2  8.60    18  5822.2 

0.3 

1.3 

0.09 

13 

1233.0 

4   7    7.05 

19  1123.2 

0.3 

1.3 

0.09 

29 

927.1 

2  3.2:>,   18  58  0.2 

0.3 

1.3 

0.09 

14 

1229.0 

4   7   0.18 

19  11    4.1 

0.3 

1.3 

0.09 

30 

923.1 

1  67.9-2 

1867  56.6 

0.3 

1.3 

0.09 

15 

1224.9 

4   6  53.28 

+1910  45.0 

0.3 

1.3 

0.09 

31 

919.1 

1  62.69 

+186744.3 

0.3 

1.3 

0.09 

16 

1220.9 

4   646.34 

+191025.8 

0.3 

1.3 

0.09 

32 

915.1 

147.65 

+185732.3 

o.d 

1.3 

00.9 

PART    III 


PHENOMENA 


BPH 


410 


ECLIPSES,    1889. 


ECLIPSES    IN    1889. 


In  the  year  1889  there  will  be  five  eclipses,  three  of  the  sun  and  tvro  of  the  moon. 

L — A  Total  Bldtpse  of  the  Sun^  1889,  Januaiy  ],  partly  visible  at  Washington,  as  a  partial 
eclipse;  the  sun  setting  eclipsed. 

ELEMENTS  OF  THE  ECLIPSE. 


Greenwich  mean 

time  of  i  in  right  t 

d     h     m     8 
ascension,  January    1     9  16  0.5 

Sun  and  moon's  R.  A. 

h     m      s 
18  51     1.22 

Hourly  motions     11.03  and  161.52 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallai 

22  56    3.5    S. 
22    3  56.3    S. 

8.7 
60  44.7 

Sun's 
Moon 

Hourly  motion 
Hourly  motion 
true  semidiameter 
's  true  semidiameter 

0  13:4N. 

0    7.0  S. 
16  16.2 
16  32.4 

CIRCUMSTANCES  OF  THE  ECLIPSE, 

Longitade  fhmi 
Greenwich. 

Letitade. 

Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 

u      u      m 

January      1     7    3.6 
1    8  24.1 
1    9  16.0 
1  10    9.6 
1  11  30.1 

179  47U  W. 
179  16.3  E  . 
137  57.3  W. 

94  27.9  W." 

95  58.8  W. 

Sf  34!6  N. 
53  3.5  N. 
36  41.4  N. 
52  14.8  N. 
30  37.5  N. 

II. — A  Partial  Edipse  of  the  Moorij  1889,  Januaiy  16,  visible  at  Washington,  and  generally 
in  Europe,  Africa,  North  and  South  America,  and  the  Atlantic  and  Pacific  Oceans. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h    m      B 
Greenwich  mean  time  of  g  in  right  ascension,  January  16  17  22  48.3 
h 


Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


10.67 
132.07 


19  57  42.46  Hourly  motion 
7  57  42.46  Hourly  motion 

20  4158!]    S.                  Hourly  motion  0  29'.9 

21  15  48.2  N.                  Hourly  motion  3  14.6 

8.7  Sun's  true  semidiameter  16  15.6 

55    9.3  Moon's  true  semidiameter  15     1.1 


N. 
S. 


TIMES  OF  THE  PHASES. 

Greenwich  Mean  Time, 
d     h     m 
January    16  14  37.5 

16  15  58.2 

16  17  29.7 

16  19    1.2 

16  20  21.7 


Wnahington  Mean  Time, 
d     h     m 
January    16    9  29.3 

16  10  50.0 

16  12  21.5 

16  13  53.0 

16  15  13.5 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Contacts  of  Shadow 
with  moon's  limb. 


First 
Last 


Anglos  of  position 
from  north  point. 

133^  to  E  . 
122.0  to  W. 


The  moon  being  in  the  senith  in  longitade 
from  Greenwich  and  in  latitnde. 


58  47  W. 
102  56  W. 


21  20  N. 
21  10  N. 


Magnitude  of  the  eclipse  =  0.702,  (moon's  diameter  ^1). 


ECLIPSES,    1889.  411 


nL — ^  Anmdar  Edipie  of  the  Sutij  1889,  June  27,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h    m      8 
Greenwich  mean  time  of  i  in  right  ascension,  June  27  20  56  53.6 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


6  29  34!ll                       Hourly  motions     10^37  and  128*46 

23*^  16  43l'5  N.                  Hourly  motion 

o'  7:3  S 

22  47  25.6  N.                   Hourly  motion 

I  12.4  N 

8.4             Sun's  true  semidiameter 

15  44.0 

53  59.4             Moon's  true  semidiameter 

14  42.0 

OUMSTANCES  OF  THE  ECLIPSE, 

Longitude  from 
Greenwich. 

June    27*  18    ai                      8  25.0  E  . 

Latitodo. 
20  22.6  S. 

27  19  20.7                      3  26.3  W. 

32  37.0  S. 

27  20  56.9                    46  31.3  E  . 

9  45.1  S. 

27  22  39.4                    97  52.6  E  . 

27  37.4  S. 

27  23  54.0                   85    4.9  E  . 

16  10.9  S, 

IV.^.^  Partial  Edipae  of  (he  Momi,  1889,  July  12,  inyisible  at  Washington,  but  visible 
generally  in  Europe,  Asia,  Africa,  Australia,  the  Atlantic  Ocean,  and  the  easterly  portion  of 
South  America. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h     m      B 
Greenwich  mean  time  of  f  in  right  ascension,  July  12    8  49  39.1 

Sun's  right  ascension 
Moon's  right  ascension 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 


Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 
Moon  leaves  penumbra 


Contacts  of  Shadow 
with  moon*s  limb. 

First  39  to  E .  62  21  E.  25?  42  S. 

Last  45  to  W.  28    3  E.  22  36  S. 

Magnitude  of  the  eclipse  =  0.486,  (moon's  diameter  =»  1). 


h    m      8 
7  29    9.05 

19  29    9.05 

Hourly  motion 
Hourly  motion 

lo!l6 
163.70 

21  52  18!2  N. 

22  39    9.7  S. 

8.4              Sun's 
61    6.1              Moon 

Hourly  motion 
Hourly  motion 
true  semidiameter 
's  true  semidiameter 

021:6  S. 

2  16.6  N 

15  44.2 

16  38Ji 

TIMES  OF  THE  PHASES, 

Greenwich  Mean  Time. 

d     h     m 
July    12    6  33^2 

12    7  42.3 

12    8  54.0 

12  10    5.6 

12  11  14.6 

Washington  Kean  Time. 

d     h     m 
July    12    1  25.0 

12    2  34.1 

12    3  45.8 

12    4  57.4 

12    6    6.4 

ICUMSTANCES  OF  THE  ECLIPSE. 

Angles  of  position 
ftom  north  point. 

The  moon  being  in  the  aenith  in  longitude 
from  Greenwich  and  in  latitade. 
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Y^—jI  Total  Edipae  of  the  Sun,  1889,  December  21^2,  mvisible  at  Woshington. 


ELEMENTS  OF  THE  ECLIPSE. 

d 
Greenwich  mean  time  of  i  in  right  ascension,  December  22 
h     m     s 
18    4    4.55 


h    m      8 
0  52  30^ 


Sun  and  moon's  R.  A. 

Sun's  decimation  23  26  59J9 

Moon's  declination  23  16  25.1 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax  61  18.7 


Hourly  motions 

S.  Hourly  motion 

S.  Hourly  motion 

Sun's  true  semidiameter 
Moon's  true  semidiaint^ter 


11.11  and  45J29 

0  1.1 
3  15.0 
16  15.9 
16  41.6 


N. 
8. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 

December 

d     h    m 
21  22  16.7 

Central  eclipse  begins 

21  23  lao 

Central  eclipse  at  noon 

22    0  52.5 

Central  eclipse  ends 

22    2  35.6 

Eclipse  ends 

22    3  31.9 

Longitude  from 
'  Greenwich. 

59**  25.7  W. 
71  53.0  W. 
13  22.5  W. 
48  35.6  E  . 
36    4.1  E. 


Ltttttode. 

11*22^  N. 
14  52.8  N. 
13  37.0  8. 

5  11.2  N. 

1  40iiN. 


The  regions  within  which  the  solar  eclipses  are  visible,  are  laid  down  on  the  accompanying 
charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  time  of  tjeginning  or  ending 
within  fifteen  or  twen^  minutes,  may  also  be  found. 
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BE88ELIAN  ELEMENTS  OP  THE  TOTAL  ECLIPSE 

OF  THE  SUN, 

1889,  JANUARY  1. 

Badina  of  Peoamlxn 

A^B  of  Sliaaow 

DinoUon  of  Azia  of  Shadow. 

and  Shadow 

Onenwiob 
Meui 
Time. 

X 

f 

Log  stud 

Logoofld 

M 

I 

I' 

h     m 
7    0 

-1.30428 

+0.87285 

-9.59089 

+9.96420 

103°  57.6 

+0.54115 

-0.00470 

10 

1.20839 

0.87187 

9.59087 

9.96420 

106  27.6 

0.54117 

0.00468 

20 

1.11250 

0.87089 

9.59066 

9.96421 

108  57.6 

0.54119 

0.00466 

30 

1.01661 

0.86992 

9.59065 

9.96421 

111  27.5 

0.54121 

0.00464 

40 

'0.92072 

0.86896 

9.59084 

9.96421 

113  57.5 

0.54123 

0.00462 

50 

0.82482 

0.86801 

9,59083 

9.96421 

116  27.5 

0.54125 

0.00460 

8    0 

-0.72892 

+0.86707 

-9.59082 

+9.96421 

118  574 

+  0.54127 

-0.00456 

10 

0.63302 

0.86613 

9.59081 

9.96422 

121  27.4 

0.54129 

0.00456 

20 

0.53712 

0.86520 

9.59080 

9.96422 

123  57.3 

0.54130 

0.00455 

30 

0.44122 

0.86427 

9.59079 

9.96422 

126  27.3 

0.54132 

0.00453 

40 

0.34532 

0.86335 

9.59078 

9.96422 

128  57.3 

0.54134 

0.00452 

50 

0.24942 

0.86244 

9.59077 

9.96422 

131  27.2 

0.54135 

0.00450 

9    0 

-0.15352 

+0.86153 

-9.59076 

+  9.96423 

133  57.2 

+0.54136 

-0.00449 

10 

-0.05762 

0.86063 

9.59074 

9.96423 

136  27.2 

0.54138 

0.00446 

20 

+0.03826 

0.85974 

9.59073 

9.96423 

138  57.1 

0.54139 

0.00447 

30 

0.13418 

0.85886 

9.59072 

9.96423 

141  27.1 

0.54140 

0.00446 

40 

0.23008 

0.85798 

9.59071 

9.96423 

143  57.1 

0.54141 

0.00445 

50 

0.32597 

0.85711 

9.59070 

9.96424 

146  27.0 

0.54142 

0.00444 

10    0 

+0.42186 

+0.85625 

-9.59069 

+9.96424 

146  57.0 

+0.54143 

-0.00443 

10 

0.51776 

0.85540 

9.59067 

9.96424 

151  27.0 

0.54144 

0.00442 

20 

0.61365 

0.85455 

9.59066 

9.96424 

153  56.9 

0.54145 

0.00442 

30 

0.70955 

0.85371 

9.59065 

9.96424 

156  26.9 

0.54145 

0.00441 

40 

0.80544 

0.85287 

9.59064 

9.96425 

156  56.9 

0.54146 

0.00440 

50 

0.90133 

0.65204 

9.59063 

9.96425 

161  26.6 

0.54146 

0.00440 

11     0 

+  0.99722 

+0.85122 

-9.59062 

+9.96425 

163  56.6 

+  0.54147 

-0.00439 

10 

1.09310 

0.85041 

9.59061 

9.96425 

166  26.6 

0.54147 

0.00439 

20 

1.18898 

0.84960 

9.59060 

9.96425 

168  56.7 

0.54147 

0.00436 

30 

1.28485 

0.84880 

9.59059 

9.96426 

171  26.7 

0.54148 

0.00436 

40 

+  1.38072 

+0.84801 

-9.59056 

+9.96426 

173  56,7 

+0.64148 

-0.00437 

Graenwioli 
Umd 

Time. 

IMl 

Ax 
at 
nnte. 

1  Minute. 

IMij 

r 
note. 

Log  Taagents  of  Anglos  of  Conoe— 

Pennmbia. 

Shadow. 

li     m 

7    0 

+■' 

.9817 

-5.9926 

+  1 

.1760 

+7.67719 

+7.67508 

8    0 

.9818 

5.9745 

.1760 

7.67719 

7.67508 

9    0 

.9618 

5.9550 

.1760 

7.67719 

7.67508 

10    0 

.9818 

5.9342 

.1760 

7.67719 

7.67508 

11    0 

.9817 

5.9115 

.1760 

7.67719 

7.67508 

12    0 

+■5 

.9816 

-5.8870 

+  1 

.1760 

+7.67719 

+7.67508 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 
OP  THE  SUN,  1889,  JANUARY  1. 


Greeowioh 
Mean 

Northern  Limit 

of 
Shadow  Path. 

Contaral  Lino. 

Soutbeni  Limit 

of 
Shadow  Path. 

Duration 

of 
TotaUty 

Time. 

Latitude. 

Longitude  from 
Greenwich. 

Latitode. 

Longltode  from 
Greenwich. 

Latitude. 

Longitado  ttoia 
Greenwich. 

Central 
Line. 

Limits 

+  53*18.0 

179  31.9  K 

+  53    3!5 

179  16.3  E. 

+52  30.'3 

178  48!l  E. 

m     s 

8^25° 

51  36.0 

176  42.6  W. 

49  42.8 

174  14.1  W. 

47  49.6 

171  45.6  W. 

1  16.6 

30 

+46    8.3 

165  49.5 

+45    4.6 

165    2.8 

+44    0.8 

164  16.2    . 

1  33.3 

35 

43  36.2 

160  28.1 

42  41.6 

160    0.0 

41  47.0 

159  32.0 

1  43.5 

40 

41  53.9 

166  28.8 

41    2.5 

156    9.1 

40  11.1 

155  49.5 

1  51.5 

45 

40  37.5 

153  10.9 

39  48.0 

152  56.5 

38  58.5 

152  42.2 

1  57.8 

50 

39  38.7 

150  16.9 

38  50.3 

150    6.2 

38    1.8 

149  55.6 

2    3.0 

55 

38  53.3 

147  38.8 

38    5.6 

147  31.0 

37  17.8 

147  23.2 

2    7.2 

9      0 

+  38  18.8 

145  11.5 

+37  31.6 

145    6.1 

+36  44.3 

145    0.6 

2  10.4 

5 

37  53.9 

142  51.6 

37    6.9 

142  48.2 

36  19.9 

142  44.7 

2  12.8 

10 

37  37.3 

140  36.2 

36  50.5 

140  34.6 

36    3.7 

140  33.0 

2  14.2 

15 

37  28.8 

138  23.5 

36  42.2 

138  23.6 

35  55.5 

138  23.7 

2  14.9 

80 

37  28.2 

136  11.4 

36  41.6 

136  13.2 

35  54.9 

136  14.9 

2  14.7 

25 

37  35.1 

133  58.1 

36  48.4 

134    1.6 

36    1.8 

134    5.1 

2  13.6 

30 

+37  50.0 

131  41.7    . 

4  37    3.2 

131  47.1 

+36  16.5 

131  52.4 

2  11.7 

35 

38  13.7 

129  20.0 

37  26.7 

129  27.4 

36  39.7 

129  34.8 

2    8.9 

40 

38  47.2 

126  50.0 

37  59.8 

J  26  59.8 

37  12.4 

127    9.6 

2    5.2 

45 

39  31.8 

124    9.5 

38  43.8 

124  21.0 

37  55.7 

124  33.6 

3    0.6 

50 

40  30.6 

121    8.7 

39  41.5 

121  25.4 

38  52.4 

121  42.2 

1  64.9 

55 

41  48.3 

117  41.7 

40  57.4 

118    4.1 

40    6.4 

118  96.6 

1  48.0 

JO      0 

+43  35.5 

113  28.4 

+  42  41.0 

113  59.5 

+  41  46.4 

114  30.6 

1  39.5 

5 

46  43.0 

107    8.0 

45  39.0 

108    3.7 

44  34.9 

108  594S 

1  28.0 

Limits 

+52  28.3 

94  41.9  W. 

+  52  14.8 

94  27.9  W. 

+51  42.6 

94    2.5  W. 

TOTAL  ECLIPSE  iiW 


iSOtC— -Z^-  ^otzrs  cfbt^inrwi^  iiruL  endirin  < 


F  JANUARY  P.T  1889. 


n^.     90^    west     70'      oV  60^  GreeuwicU 


50' 


40' 


nifeiluOie  i^'We^^L  ul"     120  Greeawich.    110' 
izjv  €ay?ressaei'  in   Greenwich  J\deaiv  June^. 
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BE88ELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF 

THE  SUN,  1889,  JUNE  27. 

Co-oidlnates  of 

Radius  of  Penumbra 

Axis  of  Shadow 

DlTeotlon  of  Axln  of  Shadow. 

and  Shadow 

Onenwlcb 
Men 
Time. 

On  Fimdwuentid  Plsn& 

X 

y 

Log  Bind 

Log  COS  d 

A* 

I 

V 

h     m 
18    0 

-1.48992 

-0.61809 

+9.59695 

+9.96310 

269  15.4 

+0.56513  1  +0.01916 

10 

1.40571 

0.61385 

9.59694 

9.96310 

271  45.4 

0.56513 

0.01916 

20 

1.32150 

0.60961 

9.59694 

9.96310 

274  15.4 

0.56513 

0.01917 

30 

1.23729 

0.60538 

9.59693 

9.96310 

276  45.4 

0.56514 

0.01917 

40 

1.15307 

0.60116 

9.59693 

9.96310 

279  15.4 

0.56514 

0.01918 

50 

1.06885 

0.59695 

9.59692 

9.96310 

281  45.4 

0.56514 

0.01918 

19    0 

-0.98463 

-0.59275 

+9.59692 

+9.96311 

284  15.4 

+0.56515 

+0.01919 

10 

0.90040 

0.58855 

9.59691 

9.96311 

286  45.4 

0.56515 

0.01919 

20 

0.81617 

0.58436 

9.59691 

9.96311 

289  15.4 

0.56515 

0.01919 

30 

0.73194 

0.58018 

9.59690 

9.96311 

291  45.4 

0.56516 

0.01919 

40 

0.64771 

0.57600 

9.59689 

9.96311 

294  15.3 

0.56516 

0.01919 

50 

0.56348 

0.57183 

9.59689 

9.96311 

296  45.3 

0.56516 

0.01919 

20    0 

-0.47926 

-0.56767 

+  9.59688 

+9.96311 

299  15.3 

+0.56516 

+0.01919 

10 

0.39502 

0.56351 

9.59687 

9.96311 

301  45.8 

0.56516 

0.01919 

20 

0.31078 

0.55936 

9.59687 

9.96311 

304  15.3 

0.56516 

0.01919 

30 

0.22654 

0.55522 

9.59686 

9.96312 

306  45.3 

0.56516 

0.01919 

40 

0.14230 

0.55108 

9.59686 

9.96312 

309  15.3 

0.56516 

0.01918 

50 

-0.05806 

0.54695 

9.59685 

9.96312 

311  45.3 

0.56515 

0.01918 

21     0 

+0.02618 

-0.54283 

+9.59684 

+9.96312 

314  15.3 

+  0.56515 

+0.01918 

10 

0.11043 

0.53872 

9.59684 

9.96312 

316  45.3 

0.56515 

0.01917 

20 

0.19468 

0.53461 

9.59683 

9.96312 

319  15.3 

0.56514 

0.01917 

30 

0.27892 

0.53051 

9.59683 

9.96312 

321  45.3 

0.56514 

0.01916 

40 

0.36316 

0.52642 

9.59682 

9.96312 

324  15.2 

0.56513 

0.01916 

50 

0.44740 

0.52233 

9.59682 

9.96312 

326  45.2 

0.56513 

0.01915 

22    0 

+0.53164 

-0.51825 

+9.59681 

+  9.96313 

329  15.2 

+0.56512 

+0.01915 

10 

0.61588 

0.51418 

9.59681 

9.96313 

331  45.2 

0.56512 

0.01914 

20 

0.70012 

0.51012 

9.59680 

9.96313 

334  15.2 

0.56511 

0.01913 

30 

0.78436 

0.50606 

9.59679 

9.96313 

336  45.2 

0.56510 

0.01912 

40 

0.86860 

0.50201 

9.59678 

9.96313 

339  15.2 

0.56509 

0.01912 

50 

0.95284 

0.49797 

9.59678 

9.96313 

341  45.2 

0.56508 

0.01911 

23    0 

+  1.03707 

-0.49394 

+9.59677 

+9.96313 

344  15.2 

+0.56507 

+0.01910 

10 

1.12130 

0.48992 

9.59677 

9.96313 

346  45.2 

0.56506 

0.01909 

20 

1.20554 

0.48590 

9.59676 

9.96314 

349  15.2 

0.56505 

0.01908 

30 

1.28977 

0.48189 

9.59675 

9.96314 

351  45.2 

0.56504 

0.01907 

40 

1.37400 

0.47788 

9.59675 

9.96314 

334  15.1 

0.56503 

0.01906 

50 

1.45623 

0.47388 

9.59674 

9.96314 

356  45.1 

0.56502 

0.01905 

24    0 

+  1.54246 

-0.46988 

+9.59673 

+  9.96314 

359  15.1 

+0.56500 

+0.01903 

II 
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Time. 
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r 
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Shadow. 

h        m 

18      0 

+7.9254 

+6.6277 

+  1 

.1761 

+7.66273 

+7.66062 

19      0 

7.9254     . 

6.6234 

.1761 

7.66273 

7.66061 

20      0 

7.9255 

6.6191 

.1761 

7.66273 

7.66061 

21      0 

7.9255 

6.6148 

.1761 

7.66273 

7.66061 

22      0 

7.9255 

6.6100 

.1761 

7.66273 

7.66061 

23      0 

7.9255 

6.6054 

.1761 

7.66272 

7.66061 

24      0 

+7.9254 

+6.6010 

+  1 

.1761 

+7.66272 

+7.66061 
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PATH  OF  THE  SHADOW  DURING  THE  ANNDLAB  ECLIPSE 

OF  THE  SUN 

r,  1889,  JUNE  27. 

Groenwioh 
Mean 
Time. 

Northern  Limit 

of 
ShAdow  Path. 

Central  Line. 

Sonthem  Limit 

of 
Shadow  Path. 

Duration 

of 
Annulns 

on 

Central 

Liue. 

Latitade. 

Longitude  from 
Greenwich. 

LaUtude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits 

0      / 
-31  26.0 

3  53.6  W. 

—  32  37.0 

3**  26.3  W. 

— 33  46!l 

2  57.0  W. 

m     • 

I9I1  asm 

24  25.8 

10  48.4  E. 

26    7.4 

9  59.9  E. 

27  49.0 

9  11.4  £. 

5  24.4 

30 

-21  50.1 

15  48.7 

-23  15.0 

15  30.3 

—24  39.9 

15  11.9 

5  37.5 

35 

19  53.6 

19  25.6 

21  11.1 

19  18.3 

22  28.6 

19  11.0 

5  48.7 

40 

18  18.9 

22  22.3 

19  32.1 

22  21.0 

20  45.3 

22  19.6 

5  58.4 

45 

16  58.6 

24  53.1 

18    9.0 

24  55.2  " 

19  19.3 

24  57.2 

6    7.6 

50 

15  49.0 

27    5.2 

16  57.3 

27    9.5 

18    5.6 

27  13.7 

6  16.4 

55 

14  48.0 

29    4.4 

15  54.8 

29  lO.I 

17    1.6 

29  15.9 

6  24.5 

*^0      0 

-13  53.8 

30  53.8 

—  14  59.4 

31    0.4 

—  16    5.1 

31    7.1 

6  32.2 

5 

13    5.6 

32  34.8 

14  10.3 

32  42.0 

15  15.1 

32  49.3 

6  39.3 

10 

12  22.4 

34    9.5 

13  26.5 

34  17.0 

14  30.6 

34  24.6 

6  46.0 

15 

11  43.9 

35  39.2 

12  47.5 

35  46.9 

13  51.1 

35  54.6 

6  52.3 

20 

11    9.5 

37    4.7 

12  12.8 

37  12.4 

13  16.0 

37  20.1 

6  58.2 

25 

10  39.1 

:)8  26.8 

11  42.0 

38  34.4 

12  45.0 

38  42.0 

7    3.6 

30 

—  10  12.2 

:)9  46.l 

-II  15.0 

39  53.5 

—  12  17.7 

40    0.9 

7    8.4 

35 

9  48.5 

41    3.3 

10  51.3 

41  10.4 

11  53.9 

41  17.5 

7  12.6 

40 

9  28.3 

42  18.7 

10  30.9 

42  25.5 

II  33.5 

42  32.2 

7  16.0 

45 

9  11.1 

43  32.8 

10  13.7 

43  39.2 

II  16.2 

43  45.5 

7  18.8 

50 

8  57.0 

44  46.0 

9  59.6 

44  52.0 

11    2.1 

44  67.9 

7  80.9 

55 

8  46.0 

45  58.4 

9  48.6 

46    3.9 

10  51.2 

46    9.3 

7  22.4 

*il       0 

—  8  37.9 

47  II.O 

—  9  40.6 

47  16.0 

—  10  43.3 

47  21.0 

7  23.2 

5 

8  32.5 

48  23.5 

9  35.3 

48  28.0 

10  38.1 

48  32.6 

7  23.0 

10 

8  30.0 

49  36.4 

9  33.0 

49  40.5 

10  36.0 

49  44.5 

7  22.1 

15 

8  30.6 

50  50.1 

9  33.8 

50  53.7 

10  36.9 

50  57.3 

7  80.4 

20 

8  34.3 

52    4.9 

9  37.6 

52    8.0 

10  40.9 

52  II. 1 

7  17.9 

25 

8  41.0 

53  21.1 

9  44.6 

53  23.8 

10  48.1 

53  26.5 

7  14.8 

30 

—  8  51.0 

54  39.2 

—  '9  54.8 

54  41.5 

—  10  58.6 

54  43.9 

7  11.0 

35 

9    4.4 

55  59.6 

10    8.5 

56    1.7 

11  12.6 

56    3.8 

7    6.6 

40 

9  21.3 

57  22.9 

10  25.8 

57  24.8 

11  30.2 

57  26.7 

7    1.5 

45 

9  41.8 

58  49.8 

10  46.8 

58  51.5 

11  51.8 

58  53.3 

6  55.7 

50 

10    6.5 

60  20.9 

11  12.1 

60  22.7 

12  17.7 

60  24.4 

6  49.3 

55 

10  35.9 

61  57.2 

11  42.2 

61  59.2 

12  48.5 

62    1.1 

6  42.4 

22      0 

—  II  10.2 

63  39.8 

-12  17.4 

63  42.3 

—  13  24.6 

63  44.7 

6  35.1 

5 

11  50.1 

65  30.5 

12  58.5 

65  33.8 

14    6.9 

65  37.0 

6  27.1 

10 

12  36.8 

67  31.1 

13  46.5 

67  35.6 

14  56.2 

67  40.0 

6  18.6 

15 

13  31.7 

69  45.0 

14  43.2 

69  51.3 

15  54.8 

69  57.0 

6    9.7 

20 

14  36.8 

72  16.3 

15  51.0 

72  96.0 

17    5.2 

72  35,7 

6    0.0 

25 

15  55.7 

75  13.1 

17  13.8 

75  28.3 

18  31.9 

75  43.5 

5  49.7 

30 

— 17  35.3 

78  50.5 

—  19    0.0 

79  16.2 

—20  24.6 

79  41.9 

5  38.3 

35 

19  51.4 

83  43.8 

21  31.5 

84  37.5 

23  11.6 

85  31.2 

5  24.4 

Limits 

—26  26.1 

98  15.7  E. 

—27  37.4 

97  52.6  E. 

—28  46.5 

97  27.9  E. 

ANNULAR  ECLIPSE  oiJl^ 
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BE88ELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THF 

SUN,  1889,  DECEMBER  21—2. 

Badins  of  Penumbra 

AtIa  of 

Shadow 

Direction  of  Axis  of  Shadow. 

and  Shadow 

Greenwioh 
Mean 
Time. 

On  FoQdaaentiJ  Plane. 

X 

y 

Log  gin  <i 

XogooB<i 

f^ 

I 

If 

h     m 

22  10 

-1.56788 

+0.33530 

-9.59986 

+9.96256 

332°  45.5 

+0.53883 

-0.00700 

20 

1.47144 

0.32624 

9.59986 

9.96256 

335  15.5 

0.53884 

0.00700 

30 

1.37499 

0.31719 

9.59986 

9.96256 

337  45.4 

0.53884 

0.00699 

40 

1.27853 

0.30815 

9.59986 

9.96256 

340  15.4 

0.53885 

0.00699 

50 

1.18206 

0.29913 

9.59985 

9.96256 

342  45.4 

0.53885 

0.00698 

23    0 

-1.08559 

+0.29012 

-9.59985 

+9.96256 

345  15.3 

+0.53886 

-0.00698 

10 

0.98911 

0.28112 

9.59985 

9.96256 

347  45.3 

0.53886 

0.00698 

20 

0.89263 

0.27212 

9.59985 

9.96256 

350  15.3 

0.53886 

0.00698 

30 

0.79614 

0.26313 

9.59985 

9.96256 

352  45.2 

0.53886 

0.00698 

40 

0.69965 

0.25415 

9.59985 

9.96256 

355  15.2 

0.53886 

0.00698 

50 

0.60316 

0.24518 

9.59985 

9.96256 

357  45.1 

0.53886 

0.00698 

0    0 

-0.50667 

+0.23622 

-9.59984 

+9.96256 

0  15.1 

+0.53886 

-0.00698 

10 

0.41018 

0.22727 

9.59984 

9.96256 

2  45.1 

0.53886 

0.00698 

20 

0.31368 

0.21833 

9.59984 

9.96256 

5  15.0 

0.53885 

0.00699 

30 

0.21718 

0.20940 

9.59984 

9.96256 

7  45.0 

0.53885 

0.00699 

40 

0.12068 

0.20047 

9.59984 

9.96256 

10  15.0 

0.53885 

0.00699 

50 

-0.02418 

0.19155 

9.59884 

9.96256 

12  44.9 

0.53884 

0.00700 

1     0 

-hO.07232 

+0.18264 

-9.59984 

+9.96256 

15  14.9 

+0.53884 

-0.00700 

10 

0.16882 

0.17374 

9.59983 

9.96256 

17  44.8 

0.53883 

0.00701 

20 

0.26532 

0.16485 

9.59983 

9.96256 

20  14.8 

0.53883 

0.00701 

30 

0.36182 

0.15597 

9.59983 

9.96256 

22  44.8 

0.53882 

0.00702 

40 

0.45832 

0.14711 

9.59983 

9.96256 

25  14.7 

0.53881 

0.00703 

50 

0.55483 

0.13826 

9.59983 

9.96256 

27  44.7 

0.53880 

0.00704 

2     0 

+o.65i;m 

+0.12942 

-9.59983 

+9.96256 

30  14.7 

+0.53879 

-0.00705 

10 

0.74785 

0.12059 

9.59983 

9.96256 

32  44.6 

0.53878 

0.00706 

20 

0.84436 

0.11177 

9.59982 

9.96256 

35  14.6 

0.53877 

0.00707 

30 

0.94086 

0.10295 

9.59982 

9.96256 

37  44.6 

0.53876 

0.00708 

40 

1.03736 

0.09414 

9.59982 

9.96256 

40  14.5 

0.53875 

0.00709 

50 

1.13386 

0.08534 

9.59982 

9.96256 

42  44.5 

0.53874 

0.00710 

3    0 

+  1.23036 

+0.07655 

-9.59982 

+9.96256 

45  14.4 

+0.53872 

-0.00712 

10 

1.32685 

0.06778 

9.59982 

9.96256 

47  44.4 

0.53871 

0.00713 

20 

1.42334 

0.05902 

9.59982 

9.96256 

50  14.4 

0.53869 

0.00715 

30 

1  51983 

0.05027 

9.59981 

9.96256 

52  44.3 

0.53868 

0.00716 

40 

+  161632 

+0.04152 

-9.59981 

+9.96256 

55  14.3 

+0.53866 

-0.00718 

Greenwioh 

Lor 

Ax 

Log  Ay 

-- 

Log 

A/i 

Log  Tangents  of  Angles  of  Cones- 

Mean 

or 

for 

fc 

►r 

Time, 
h"       m~ 

22      0 

1  M 

+] 

mute. 

r.9843 

-- 

1  Minnie. 

iMi: 

ante. 

.1760 

Penumbra. 

Shadow. 

-6.9575 

+  1 

+7.67706 

+7.67495 

23      0 

r.9844 

6.9549 

.1760 

7.67706 

7.67495 

0      0 

r.9845 

6.9521 

.1760 

7.67706 

7.67495 

1       0 

r.9845 

6.9494 

.1760 

7.67706 

7.67495 

2      0 

r.9845 

6.9465 

.1760 

7.67706 

7.67495 

3      0 

r.9845 

6.9436 

.1760 

7.67706 

7.67495 

4      0 

+  - 

r.9844      ! 

-6.9405 

+  1 

.1760 

+7.67706 

+7.67495 

27 
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ECLIPSES,    1889. 


PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OP  THE  SUN,  1889,  DECEMBER  21—2. 

Northern  Limit 
of 

Central  Line. 

Sonthem  Limit 
of 

Dantkm 

Oreenwiob 
Mean 
Time. 

Shadow  Path. 

Shadow  Path. 

of 
Totality 

on 

Central 

Line. 

Latitude. 

Lonf^tnde  firom 
Greenwich. 

Latitude. 

LongitadefhAn 
Greenwich. 

I^titade. 

Longitude  from 
Greenwich. 

LimitB 

+-15  13.1 

7?  43'lW. 

+  14  52!8 

7r53.0W. 

+  \4  2SA 

72    3.8  W. 

m     8 

83^»  I6°» 

\     10  54.0 

62  18.9 

10  30.5 

62  31.6 

10    7.0 

62  44.7 

1  46.8 

ao 

6  34.7 

53  52,4 

6    8.8 

54    7.0 

5  42.9 

54  22.1 

2    8.2 

25 

3  58.0 

49    1.3 

3  30.6 

49  16.6 

3    3.1 

49  32.3 

2  22.8 

30 

+   1  53.6 

45  16.9 

+    1  24.8 

45  32.6 

+  0  56.1 

45  48.6 

2  35.3 

35 

4-  0    9.0 

42    8.8 

—  0  2(».9 

42  24.6 

-  0  50.8 

42  40.7 

2  46.5 

40 

-   1  21.9 

39  25.1 

1  52.9 

39  40.8 

2  23.8 

39  57.0 

2  56.8 

45 

2  42.2 

.36  58.2 

3  14.2 

37  13.9 

3  46.1 

37  30.0 

3    6.3 

50 

3  54.4 

34  43.1 

4  27.3 

34  58.8 

5    0.3 

35  14.4 

3  15.2 

55 

4  59.3 

32  37.9 

5  33.1 

32  53.2 

6    6.9 

33    8.6 

3  23.5 

0      0 

-  5  58.2 

30  40.0 

—  6  32.8 

30  54.9 

—  7    7.5 

31    9.9 

3  31.2 

5 

6  51.7 

28  47.8 

7  27.1 

29    2.3 

8    2.5 

29  16.7 

3  38.3 

10 

7  40.4 

27    0.2 

8  16.6 

27  14.1 

8  52.7 

27  28.0 

3  44.9 

15 

8  24.7 

25  16.5 

9    1.5 

25  29.7 

■    9  38.3 

25  43.0 

3  50.9 

20 

9    4.7 

23  35.7 

9  42.1 

23  48.3 

10  19.6 

24    0.8 

3  56.3 

25 

9  40.9 

21  57.2 

10  18.9 

22    9.0 

10  57.0 

22  20.8 

4    1.0 

30 

—  10  13.4 

20  20.5 

— 10  52.0 

20  31.5 

—  11  30.5 

20  42.5 

4    5.0 

35 

10  42.3 

18  45.1 

11  21.4 

18  55.2 

12    0.4 

19    5.3 

4    8.5 

40 

11    7.8 

17  10.6 

11  47.3 

17  19.8 

12  26.8 

17  29.0 

4  11.3 

45 

It  29.9 

15  36.6 

12    9.8 

15  44.8 

12  49.6 

15  53.0 

4  13.3 

50 

11  48.7 

14    2.9 

12  28.8 

14  10.0 

13    8.9 

14  17.2 

4  14.6 

55 

12    4.1 

12  28.9 

12  44.4 

12  35.0 

13  24.7 

12  41.2 

4  15.1 

1       0 

-12  16.3 

10  54.5 

—  12  56.7 

10  59.6 

—  13  37.2 

11    4.6 

4  14.9 

5 

12  25.2 

9  19.3 

13    5.7 

•  9  23.3 

13  46.2 

9  27.2 

4  14.1 

10 

12  30.7 

7  43.0 

13  11.2 

7  45.a 

13  51.7 

7  48.6 

4  12.6 

15 

12  32.7 

6    5.2 

13  13.1 

6    6.9 

13  53.6 

6    8.6 

4  10.2 

20 

12  31.2 

4  25.6 

13  11.4 

4  96.1 

13  51.8 

4  26.7 

4    7.0 

25 

12  26.0 

2  43.7 

13    6.1 

2  43.1 

13  46.2 

2  42.5 

4    3.1 

30 

-12  17.1 

0  59.1  W. 

—  12  56.8 

0  57.4  W. 

-13  36.6 

0  55.7  W. 

3  58.6 

35 

12    4.1 

0  48.8  E. 

12  43.4 

0  51.6  £. 

13  22.7 

0  54.4  £. 

3  53.3 

40 

1 1  46.7 

2  40.5 

12  25.5 

2  44.4 

13    4.3 

2  48.2 

3  47.4 

45 

1 1  24.7 

4  36.9 

12    3.0 

4  41.8 

12  41.2 

4  46.6 

3  40.8 

50 

10  57.7 

6  39.1 

11  35.2 

6  44.9 

12  12.8 

6  50.8 

3  33.5 

55 

10  24.7 

8  48.7 

11     1.5 

8  55.4 

11  38.2 

9    2.2 

3  25.5 

2      0 

—  9  45.5 

11    6.4 

—  10  21.4 

11  14.0 

-10  57.4 

11  21.7 

3  16.8 

5 

8  59.0 

13  34.2 

9  34.0 

13  42.7 

10    8.9 

13  51.1 

3    7.6 

10 

8    4.1 

16  14.7 

8  38.0 

16  24.0 

9  11.8 

16  33.2 

2  57.7 

15 

6  57.5 

19  15.2 

7  30.2 

19  25.0 

8    2.8 

19  34.8 

2  46.8 

20 

5  36.1 

22  42.3 

6    7.4 

22  52.6 

6  38.6 

23    2.9 

2  34.9 

25 

3  52.7 

26  51.7 

4  22.4 

27    2.3 

4  52.0 

27  13.0 

2  21.6 

30 

-    1  30.1 

32  21.9 

—    I  57.7 

32  32.6 

-  2  25.3 

89  43.3 

2    6.6 

35 

4-  3    6.6 

42  49.2 

-h  2  42.0 

42  58.2 

+  2  17.5 

43    7.3 

1  43.7 

Limits 

-f  5  34.1 

48  25.8  E. 

-h  5  11.2 

48  35.6  E. 

-f  4  48.3 

48  45.5  E. 

TOTAL  ECLIPSE  of  T)E0 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


January 

January 

March 

March 

April 

May 

June 


d  h  in 
1  3  59.9 
30  J  6  1.7 
1  4  52.6 
30  18  29.2 
29  8  56.7 
29  0  11.4 
27  15  45.4 


July  27    6  52.3 

August  25  20  51.8 
September  24  9  33.5 
October  23  21  17.7 
November  22  8  35.4 
December  21  19  44.2 


First  Quarter. 


January 

February 

March 

April 

May 

June 

July 


h     m 

7  3^.4 

3  49.8 

0  51.2 

20  38.8 

13  34.2 

2  53.3 

12  50.5 


August  3  20  18.7 
September  2  2  26.4 
October  1  8  24.9 
October  30  15  22.3 
November  29  0  20.5 
December   28  12    8.3 


Full  Moon. 


January 

Febmary 

March 

April 

M!ay 

June 

July 

August 

September 

October 

November 

December 


d     h    m 
16  12  28.6 

15  5    9.8 

16  18  39.0 
15  5  10.4 
14  13  34.0 
12  20  50.0 
12    3  53.5 

10  11  34.5 
8  20  44.4 
8  8  17.4 
6  22  57.0 
6  16  44.2 


Lost  Qnarter. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


3     h     in 
23  22  49.0 

22  6  46.9 

23  13  46.2 
21  20  47.6 
21  4  44.9 
19  14  27.8 
19    2  36.7 

17  17  43.4 
16  11  40.5 
16  7  29.3 
15  3  27.7 
14  21  50.1 


PERIGEE,  APOGEE,  AND  GREATEST  LIBRATION. 


Perigee. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

September 

October 

November 

December 


d  h 
28  2.1 
23  20.6 
20  19.6 
17  8.4 
15  13.7 
12  22.9 
11     8.4 

8  14.3 

5    8.1 

30  2:^.1 

,27    0.0 

23  22.4 

22    8.3 


Apogee. 


January 

February 

March 

April 

May 

May 

June 

July 

August 

September 

Octol>er 

November 

December 


d     h 

12    0.3 

8  19.6 

8  16.2 
5  J  1.4 
3    3.4 

30  12.9 
26  15.5 

23  22.6 
20  13.4 
17  7.6 
15  3.6 
11  23.3 

9  15.3 


Greatest  Lib»ti<nL 


January 

February 

March 

d     h    m 
5  16  44  W. 
2  19  18  W. 
2    9  31  W. 

January 

February 

March 

d     h     m 

20  14  52  E. 
15  17  37  E. 
14  18  50  E. 

March 

29    0  22  W. 

April 

11  13  43  E. 

April 
May 

24    9  ;33  W. 

May 

9  16  24  E. 

21  23  14  W. 

June 

6  21  31  E. 

June 

19    1  26  W. 

July 

5    0  42  E. 

July 
August 
September 
October 

17    6  24  W. 

14    9  39  W. 

11     6  16  W. 

8  12  45  W. 

August 
August 
September 
October 

I  17  a5  E. 
28  9  20  E. 
23  19  21  E. 
21     4  21  E. 

November 

3  19  12  W. 

November 

18    4    3  E. 

November 

30  14  28  W. 

December 

16  10  50  E. 

13ecembci- 

28  12  56  W. 

FOKMULiE  FOR  THE  LIBRATION  OF  THE  MOON. 
Put    /,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (=  1*>  28'.8), 

^,  the  mean  longitude  of  the  moon's  ascending  node,  (see  page  278),  or  the  mean  longitude 

of  the  dencending  node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
Xf  j9,  a',  d'j  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax, 
X'j  the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend- 
ing node,  ft, 
t,  A,  ft',  ([ ,  the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means  of  the 
following  formulffi,  in  connection  with  the  tables  given  on  pages  276  and  277 :  — 
A  A  =  --  0'.57  sin  2  (ft  —  ;i) 
a  =  sin  /  cos  (ft  —  X) 
tan  B  =  tan  /  sin  (ft  —  X) 

The  libration  in  latitude      =  6  =  B  —  /J 
The  libration  in  longitude  =  I  =  V  —  ([ 


See  tabUf  page  277. 


sin  C  =B  sin  i 


cos  (V  +  A  ->  ft)  ^  _  ^j^  ^  COB  (g'  -  ft) 


7¥ 


cos  b 
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OCCULTATIONS,    1889. 


ET.EMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Trb  STAK'8 

At  CoHJUNcnoif  in  B.  A. 

lamltiDK- 
PanlloU., 

Name. 

Mar. 

Bed'nB  fh>m 
1869.0. 

Apparent 
Deoliiuktion 

WMhington 
Mean  Time. 

Hour  Angle 
H 

Y 

«' 

y' 

N. 

8. 

Aa 

Afi 

8 

// 

0     / 
NEW 

d     h    m 
MOON. 

h    m 

0 

0 

! 

19  Capricorni 

6 

-2.31 

-  6.1 

-18  20.7 

3    1     1.9 

-  0  52.4 

-1.2010 

0.5923 

+0.1009 

-52 

-90; 

20  Capricorni 

en 

2.30 

6.6 

19  28.0 

2  56.6 

+  0  57.8 

+0.1412 

0.5924 

0.1136 

+33 

-30 

ii  Capricorni 

5 

2.29 

7.0 

20  17.7 

4  52.3 

+  2  49.0 

+1.1980 

0.5901 

0.1173 

+70 

♦41 

30  Capricorni 

5i 

-2.22 

-  7  5 

-18  27.1 

10  25.2 

+  8    9.3 

+0.0185 

0.5857 

+0.1278 

+27 

-37 

31  Capricorni 

^n 

2.23 

7.4 

17  55.8 

10  33.1 

+  8  16.8 

-0.4923 

0.5857 

0.1278 

0 

-71 

t  Capricorni 

H 

2.20 

7.5 

17  185 

12  12.1 

+  9  52.1 

-0.9086 

0.5841 

0.1316 

-24 

-90 

y  Capricorni 

3d 

2.12 

8.4 

17    9.9 

19  38.5 

-  6  58.1 

-0.0270 

0.5780 

0.1448 

+27 

-40 

A  Capricorni 

24 

2.08 

8.6 

16  37.9 

22  35.2 

-  4    7.9 

-0.1394 

0.5751 

0.1496 

+22 

-46 

I  Aquarii 

4i 

-1.97 

-  9.0 

-14  24.7 

4    6  58.3 

+  3  57.0 

-1.1060 

0.5684 

+0.1620 

-35 

-00 

3!)  Aquarii 

64 

1.95 

9.3 

14  44.6 

9  35.5 

+  6  28.6 

-0.3a55 

0.5661 

0.1656 

+16 

-54 

45  Aquarii 

64 

1.90 

9.4 

13  51.8 

12  30.0 

+  9  16.9 

-0.7546 

0.5632 

0.1694 

-10 

-90 

50  Aquarii 

6 

1.88 

9.7 

14    5.8 

14  55.0 

+11  36.9 

-0.1030 

0.5605 

0.1724 

+26 

-44 

B.A.C.7835 

64 

1.84 

9.7 

13  29.2 

17  24.7 

-  9  58.6 

-0.2978 

0.5591 

0.1756 

+16 

-56 

70  Aquarii 

6 

-1.73 

-  9.9 

-11     8.7 

ff    1  50.3 

-  1  50.2 

-1.2110 

0.5522 

+0.1843 

-41 

-90 

74  Aquarii 

1.72 

10.3 

12  12.7 

4     7.6 

+  0  22.6 

+0.3205 

0.5504 

0.1864 

+62 

-20 

^1  Aquarii 

1.57 

10.3 

9  41.7 

14  38.6 

+10  32.9 

-0.2972 

0.5433 

0.1954 

+19 

-56 

^>  Aquarii 

1.56 

10.3 

9  47.6 

15  37.5 

+11  29.9 

-0.0018 

0.5423 

0.1960 

+35 

-1^8 

1^^  Aquarii 

44 

1.56 

10.5 

10  13.3 

16    7.6 

+11  59.0 

+0.5454 

0.5417 

0.1963 

+69 

-8 

B.A.C.8t>74 

-I.iW 

-10.3 

-  7    0.0 

•    6  31.0 

+  1  55.1 

+0.0406 

0.6331 

+0.2046 

+38 

•^ 

30  PiBcium 

44 

1.30 

10.4 

6  38.1 

13  11.5 

+  8  23.2 

+1.0270 

0.5295 

0.2067 

+83 

♦21 

33  Piscium 

44 

1.28 

10.4 

6  19.9 

14  53.3 

+10     1.9 

+1.0570 

0.5279 

0.2071 

+84 

+23 

B.A.C.I7 

1.25 

10.3 

5  52.0 

17  23.7 

-11  32J2 

+1.0840 

0.5265 

0.2079 

+84 

+25 

15  Ceti 

64 

1.08 

9.0 

1     7.1 

r    7  34.0 

+  2  12.7 

-1.0360 

0.5204 

0.2100 

-22 

-90 

20  Ceti 

5 

-1.00 

-  9.5 

-  1  45.0 

15  18.9 

+  9  44.0 

+1.2720 

0.5176 

+0.2097 

+88 

+43 

26  Ceti 

6 

0.93 

8.7 

+  0  462 

20  56.9 

-  8  47.9 

-0.2707 

0.5162 

0ii092 

+23 

-54 

29  Ceti 

64 

•  0.90 

8.5 

1  24.6 

23    8.1 

-  6  40.3 

-0.5053 

0.5154 

0.2066 

+11 

-70 

33  Ceti 

6 

0.89 

8.4 

1  51.2 

8    0  29.3 

-  5  31.7 

-0.7052 

0.5156 

0.2086 

0 

-88 

35  Ceti 

64 

0.88 

8.4 

1  53.0 

1  31.5 

-  4  21.3 

-0.5225 

0.5152 

0.2083 

+10 

-71  1 

/  PiBcium 

5 

-0.86 

-  8.1 

+  3     1.7 

4  17.6 

-  1  40.0 

-1.1920 

0.5150 

+0.2079 

-35 

-87I 

V  PlBcium 

44 

0.71 

7.6 

4  55.5 

16  46.7 

+10  27.5 

-0.6921 

0.5135 

0.2038 

+  1 

-85 

64  Ceti 

54 

0.56 

6.6 

8    2.9 

9    8  38.1 

+  1  51.7 

-0.9469 

0.5131 

0.1960 

-15 

-82, 

e'  Ceti 

44 

0.55 

6.5 

8  19.4 

9  2<K9 

+  2  42.0 

-1.0790 

0.5134 

0.1954 

-25 

-82 1 

f«Ceti 

44 

0.46 

6.7 

7  57.6 

17  31.9 

+10  30.1 

+0.8716 

0.5134 

0.1903 

+90 

+13 

B.  A.C.830 

6 

-0.41 

-  5.9 

♦  10  15.9 

10    1     4.0 

-  6  10.7 

-0.2574 

0.5146 

+0.1848 

+24 

-60 

fi  Ceti 

44 

0.39 

6.1 

9  38.6 

2  21.1 

-  4  55.8 

+0.6686 

0.5156 

0.1842 

+86 

+  2 

Lalande  5725 

6 

-0.29 

5.2 

12  45.6 

13  34.1 

+  5  57.7 

-0.7695 

0.5177 

0.1744 

-  5 

-77; 

B.  AC.  1272 

6 

0.00 

4.3 

17    2.5 

It  21     4.6 

-11  28.0 

-0.54:36 

0.5278 

0.1394 

+  8 

-62 

d>  Tauri 

4 

+0.05 

4.1 

17  16.8 

1»    4  32.5 

-  4  13.7 

+0.1978 

0.5304 

0.1292 

+50 

-17 

63  Taun 

6 

+0.05 

-  4.3 

+16  30.9 

4  47.9 

-  3  58.9 

+1.0700 

0.5307 

+0.1290 

+J)0 

+35 

(^  Tauri 

54 

0.05 

4.2 

17  11.0 

5    7.3 

-  3  40.0 

+0.3790 

0.5309 

0.1286 

+62 

-  8 

<r«  Tauri 

5 

0.06 

4.1 

17  40.3 

5  48.3 

-  3    0.3 

-0.0758 

0.5309 

0  1277 

+:m 

-32 

B.A.C.I468 

64 

0.15 

3.9 

18  31.8 

16    2.7 

+  6  55.0 

+0.2052 

0.5358 

0.1127 

+50 

-15  j 

i  Tauri 

54 

0.17 

4.0 

18  38.9 

18  32.0 

+  9  19.7 

+0.3475 

0.5367 

0.1091 

+60 

-8| 

I  Tauri 

54 

+0.22 

-  3.7 

+20  16.1 

13    2  29.0 

-  6  58.3 

-0.6292 

0.5392 

+0.0961 

+  2 

-641 

f  Tauri 

34 

0.31 

3.9 

21     4.3 

16  43.5 

+  6  48.7 

-0.3131 

0.5449 

0.0721 

+20 

-39; 

X^  OrioniB 

44 

0.36 

4.1 

20  15.2 

14    0  38.9 

-  9  31.3 

+1.1070 

0.5484 

0.0581 

+00 

+46. 

141  Tauri 

64 

0.37 

3.9 

22  23.8 

4     0.8 

-  6  16.1    -1.0720 

0.5489 

0.0518 

-30 

-68 

17  Geminorum 

34 

0.40 

3.9 

22  32.2 

10     9.7 

-  0  19.4  1-0.9450 

0.5516 

0.0405 

-19 

-67 

fi  Geminorum 

3 

+041 

-  3.9 

+22  34.1 

13  54.2 

+  3  17.7-0.8405 

0.5522 

+0.0330 

-12 

-67 

d  Geminorum 

6 

0.46 

4.1 

21  53.4 

15    3     5.8 

-  7  57.21+0.1741 

0.5560 

+0  0075 

+48 

-  6 

44  Geminorum 

6 

0.48 

4.2 

22  48.1 

9  22.6 

-  1  53.1    -0.8210 

0.5568 

-0.0048 

-10 

-67 

A  Gominor.   mult. 

34 

0.49 

4.4 

22  11.0 

16    9.2 

+  4  39.7  -0.2226 

0.5572 

0.0184 

+25 

-28 

'  63  Geminor.   miUt. 

54 

0.50 

4.5 

21  40.2 

19  38.3 

+  8     1.7  +0.2605 

0.5576 

0.0258 

♦54 

-  4 

79  Geminorum 

64 

+0.50 

-  4.6 

+20  34.8 

16    3  35.1 

-  8  17.7  +1.1800 

0.5582 

-0.0418 

♦90 

♦55 

fi^  Cancri 

54 

+0.49 

-  4.6 

+21  54.1 

13  50.9 

+  J_ 37^2. -0.7898 

0.5576 

-0.0618  -  8 

-68 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

JANUARY. 

Thk  Stab*b 

At  CoMJUKcnoH  in  R.  A. 

Limittaig 
Parallela. 

Name. 

Mag. 

Sed'ni 
188 

Att 
a 
•|4).48 
0.41 
0.38 
O.til) 
0.24 

!  from 
0.0. 

-  4;8 

4.7 
4.5 
4.0 
4.0 

Apparent 
Oecunation 

+20  48.9 
18  10.5 
16  55.9 
14  16.8 
14  42.2 

Washington 
Mean  Time. 

Td    h    m 
ly     1  14.9 
22  33.2 

18  6  56.4 

19  1   32.3 
8  52.6 

HourAngle 
H 

h     III 
-11  21.9 
+  9  13.4 

-  6  40.2 
+11   19.0 

-  5  35.1 

Y 

z' 

y' 

N. 

S. 

1 

n  Cancri 
83  Cancri 

8  Leonia 
37  Leonia 

i  Leonia 

5& 

-0.4422 
+0.2079 
+0.4615 
+0.5062 
-1.1780 

0.5565 
0.5529 
0.5518 
0.5473 
0.5462 

-0.0837 
0.1220 
0.1359 
0.16.14 
0.1728 

+lSl-49^ 

+50; -15 
+68^-4 
+71    -  5 
-35 1  -75  , 

I  Leonia 
u  Virginia 
P  Virginia 
c  Virginia 
B.A.C.  4254 

54 

6 

4 

5i 

6 

+0.19 

+0.01 

-0.02 

0.16 

0.23 

-  3.3 
2.3 
1.9 
0.6 

-  0.1 

+1 1     7.9 
8  44.9 
7    9.1 
3  55.9 

+  2  28.0 

17     1.0 
90  16  38.4 

20  12.8 
s»l  12  52.6 

21  32.4 

+  2  17.5 
+  1     9.5 
+  4  37.0 
-  3  14.9 
+  5    8.3 

+1.1710 
-0.8915 
+0.0524 
-0.0991 
-0.4506 

0.5440 
0.5405 
0.5399 
0.5401 
0.5408 

-0.1822 
0.2039 
0.2063 
0.2154 
0.2183 

+90 
-12 
+41 
+32 
+14 

+37 
-81 
-33 
-43 
-66 

80  Virginia 

88  Virginia 

^1  Libra 

|a  Libra 

17  Libra 

6 
6i 
6 
5i 

7 

-0.51 
0.58 
0.92 
0.95 
0.95 

+  2.9 
3.4 
5.2 
4.9 

4.8 

-  4  49.8 

6  17.0 

11  26.6 

10  57.6 

to  42.4 

93    0  41.9 

6  40.0 

»4  12  39.2 

13  42.7 

14  22.5 

+  7  25.2 
-10  48.5 

-  5  50.3 

-  4  48.9 

-  4  lOJi 

+1.1390 
+1.3310 
+0.3655 
-0.3317 
-0.7175 

0.5463 
0.5480 
0.5620 
0.5628 
0.5636 

-0.2183 
0.2162 
0.1960 
0.1950 
0.1941 

+85 
+84 
+56 
+16 
-  3 

+29 
+53 
-18 

-58 
-90 

18  Libra 

y  Libra 

B  Libra 
49  Libra 

X  Ophittchi 

64 

44 

44 

6 

44 

-0.96 
1.16 
1.29 
1.30 
1.47 

+  4.7 
5.7 
5.9 
5.7 

5.8 

-10  41.8 
14  25.0 
16  24.1 
16  12.2 
18  12.2 

14  39.5 

M    6  27.8 

14     9.3 

16  54.7 

M    3  49.6 

-  3  54.1 
+11  20.3 

-  5  15.1 

-  2  35.9 
+  7  54.4 

-0.7818 
+0.0640 
+0.7651 
+0.1225 
+0.4966 

0.5635 
0.5736 
0.5777 
0.5803 
0.5865 

-0.1940 
0.1746 
0.1631 
0.1589 
0.1396 

-  9 
+35 
+74. 
+36 
460 

-90 
-34 
+  5 
-31 
-13 

24  Soorpii 
29  Ophittchi 
^  Ophittchi 
58  Ophittchi 
B.A.C.6098 

54 

64 

5 

54 

6 

-1.53 
1.63 
1.75 

1.84 
1.91 

+  5.1 
4.8 
4.6 
4.1 
3.2 

-17  31.5 
18  43.2 

20  59.5 

21  37.6 
20  44.0 

9  43.2 

17  47.3 

ay     1   15.9 

9  59.1 
17  22.9 

-10  25.6 

-  2  40.4 
+  4  304 
-11     7.4 

-  4     1.6 

-0.9716 
-0.7433 
+0.7566 
+0.6522 
-0.7221 

0.5899 
0.5946 
0.5991 
0.6032 
0.6059 

-0.1282 
0.1113 
0.0954 
0.0741 
0.0558 

-28 
-16 
+69 
+64 
-20 

-90 
-90 
+  6 
-  i 

-90 

fA  Sagittarii 

14  Sagittarii 

15  Sagittarii 
28  Sagittarii 

pi  Sagittarii 

4 

6 
54 
54 
5 

-1.95 
1.96 
1.96 
2.07 
2.09 

+  2.7 
2.9 
2.7 
1.3 
1.0 

-21     5.2 

21  44.3 
20  45.6 

22  30.4 
22  52.8 

21  38.2 

21  48.9 

22  11.8 
as  10     l.l 

12  59.3 

+  0    3.3 
+  0  13.5 
+  0  35.5 
+11  56.0 
-  9  13.4 

-0.5857 
+0.0579 
-0.9369 
+0.4692 
+0.8170 

0.6074 
0.6074 
0.6074 
0.6094 
0.6092 

-0.0453 
0.0447 
0.0440 
0.0132 
0.0050 

-13 
+22 
-34 

+44 
+67 

-81 
-34 
-90 
-11 
+10 

v9  Sagittarii 
(«  Sagittarii 
0  Sagittarii 
n  Sagittarii 

5 

34 
34 

3 

-2.10 
2.08 
2.10 
2.10 

+  1.0 

0.5 

+  0.3 

-  0.2 

-22  48.6 
21  15.1 
21  54.2 
21   11.9 

13  20.7 

14  22.2 

17  0.0 

18  56.9 

-  8  52.8 

-  7  53.9 

-  5  22  6 

-  3  30.5 

+0.7454 
-0.8153 
-0.1581 
-0.8470 

0.6092 
0.6092 
0.6089 
0.6089 

-0.0047 

-0.0013 

+0.0053 

0.0105 

+67,+  5 
-30-90 
+  71-47 
-321-90 

NEW 

MOON. 

(f  Capricorn i 
I  Aquarii 

24 

44 

-2.06 
-1.98 

-  8.2 

-  9.0 

-16  37.9 
-14  24.7 

31    9  16.2 
17  34.5 

+  8  21.3 
-  7  38.6 

-0.1187 
-1.0790 

0.5785 
0.5731 

+0.1506 
+0.1636 

+23 
-33 

-45 

-90 

FEBRUARY. 

'  70  Aqnarii 
74  Aquarii 
^|i  Aquarii 

'    V'*  Aquarii 

6 
6 
4 
4 

-1.85 
1.84 
1.75 
1.74 

-10.3 
10.6 
10.8 
10.9 

-11     8.7 

12  12.7 

9  41.7 

9  47.6 

1  12  10.3 

14  25.2 

9    0  44.3 

1  42.0 

+10  18.0 
-11  31.7 

-  1  33.3 

-  0  37.5 

-1.1720 
+0.3518 
-0.2564 
+0.0363 

0.5594 
0.5575 
0.5496 
0.5487 

+0.1871 
0.1893 
0.1981 
0.1988 

-37 
+54 
+21 
+37 

-90 
-19 
-53 
-36 

1    lifl  Aquarii 

1         B.A.C.8274 

30  Piacium 

33  Piacium 
B.A.C.  17 

44 

7 

44 
44 
6 

-1.74 
1.61 
1.56 
1.55 
1.53 

-11.0 
11.2 
11.3 
11.3 
11.3 

-10  13.3 
7    0.0 
6  38.1 
6  19.9 
5  52.0 

2  11.5 

16  16.5 

22  47.9 

3    0  27.4 

2  54.3 

-  0    9.0 
-10  31.3 

-  4  12.3 

-  2  36.0 

-  0  13.6 

+0.5805 
+0.0856 
+1.0650 
+1.0960 
+1.1260 

0  5486 
0.5398 
0.5:160 
0.5357 
0.5344 

+0.1991 
0.2073 
0.20^)9 
0.2106 
0.2113 

+72 
+41 

+83 

+84 
+84 

-  7 
-33 
+24 
+26 

+28 

14  Ceti 

15  Ceti 
20  Ceti 
26  Ceti 
29  Ceti 

6 

64 
5 
6 
64 

-1.38 
1.37 
1.31 
1.26 
li24 

-10.6 
10.7 
11.0 
10.2 
10.0 

-  1     7.1 
1     7.1 

-  1  45.1 
+  0  46.1 

1  24.5 

15  27.9 

16  45.0 
4    0  19.3 

5  49.7 
7  58.0 

+11  56.8 
-10  48.4 
-  3  27.7 
+  1  53.0 
+  3  57.3 

-1.2410 
-0.9681 
+1.3230 
-0.2039 
-0.4382 

0.5280 
0.5272 
0.5252 
0.5229 
0.5220 

+0.2132 
0.2130 
0.2130 
0.2123 
0.2118 

-39 
-17 

+88 
+27 
+15 

-90 
-90 
+50 
-50 
-65 

33  Ceti 
35  Ceti 

6 
64 

-1.23 
-1.22 

-  9  9 
-lO.O 

+  1  51.1 

+  1   52.0 

9  17.4    +  5  14.4  '  -0.6350  |  0.5216 
10  18.3    +  6  13.4   -0.4534  10.5218 

+0.2113 
+0.2113 

+  4 
+14 

-81 
-66 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

FEBRUARY. 

Tmi  Stab's 

At  CoKJUHCTioir  nr  B*  A. 

LimHiiig 
PanUela. 

Name. 

Mag. 

JEted*n8  from 
1889.0. 

Apparent 
Delation. 

Waahington 
MeaaT&ne. 

Hour  Angle 

T 

Tf 

y' 

N. 

S. 

Aa 

At) 

/  Piscium 

5 

8 

-1.19 

.^:8 

+  3^    l'.6 

d    h    m 
4  13     1.1 

h    m 
+  8  51.4 

-l.lllO 

0.5201 

+05103 

-27^ 

-87 

V  Piscium 

41 

1.08 

9.3 

4  55.4 

ff    1  15.2 

-  3  16.1 

-0.6137 

0.5188 

05063 

+  5 

-78 

64  Ceti 

H 

0.92 

8.3 

8    2.9 

16  49.8 

+11  51.2 

-0.8674 

0.5171 

0.1978 

-10 

-82 

f » Ceti 

4h 

0.91 

8.3 

8  19.4 

17  40.8 

-11  19.2 

-0.9982 

0.5169 

0.1972 

-19 

-82 

f«Ceti 

44 

0.84 

8.3 

7  57.6 

•    I  35.8 

-  3  38.2 

+0.9399 

0.5180 

0.1920 

+90 

+17 

B.  AC.  830 

6 

-0.77 

-7.5 

+10  15.9 

9    2.3 

+  3  35.4 

-0.1774 

0.5180 

+0.1861 

+28 

-45 

u  Ceti 

41 

0.76 

7.7 

9  38.6 

10  18.4 

+  4  49J3 

+0.7369 

0.5180 

0.1848 

+90 

+  & 

Lalande  5725 

6 

0.65 

6.5 

12  45.6 

21  24.5 

-  8  24.2 

-0.6863 

0.5196 

0.1749 

0 

-76 

B.  AC.  1272 

6 

0.33 

4.8 

17    2.5 

8    4  45.2 

-  1  69.7 

-0.4669 

0.6276 

0.1393 

+12 

-57 

d'  Tauri 

4 

0.27 

4.6 

17  16.8 

12  12.6 

+  5  14.1 

+0^2713 

0.5297 

0.1292 

+64 

-14 

63  Tduri 

6 

-0.26 

-4.8 

+16  30.9 

12  27.9 

+  5  28.8 

+1.1495 

0.5298 

+0.1286 

+90 

+41 

J^  Tauri 

5i 

0.26 

4.6 

17  11.0 

12  47.3 

+  5  47.7 

+0^521 

0.5299 

0.1282 

+67 

-  4 

*»  Tauri 

5 

0.26 

4.4 

17  40.3 

13  28.1 

+  6  27.2 

-0.0037 

0.5301 

0.1272 

+38 

-28 

c  Tauri 

3(1 

0.23 

4.1 

18  55.9 

14  59.6 

+  7  55.1 

-1.2050 

0.5304 

0.1251 

-41 

-71 

B.A.C.1468 

61 

0.16 

4.2 

18  31.8 

23  42.8 

-  7  37.1 

+0.2749 

0.5338 

0.1122 

+55 

-11] 

i  Tauri 

5i 

-0.14 

-4.1 

+18  38.9 

9    2  12J2 

-  5  12.4 

+0.4189 

0.5348 

+0.1085 

4C5 

-  4 

/  Tauri 

51 

-0.05 

3.6 

20  16.1 

10     9.9 

+  2  30.3 

-0.5609 

0.5378 

0.0960 

+  6 

-59 

C  Tauri 

31 

+0.09 

3.4 

21     4.3 

lO    0  26.9 

-  7  40.2 

-05505 

0.5430 

0.0713 

+24 

-36 

X^  Orionis 
141  Tauri 

41 

0.17 

3.6 

20  15.2 

8  23.6 

+  0    1.0 

+1.1640 

0.5457 

0.0572 

+90 

+52 

61 

0J20 

2.8 

22  23.8 

11  46.1 

+  3  16.9 

-1.0190 

0.5470 

0.0512 

-25 

-68 

9  Geminorum 

31 

+0.25 

-2.9 

+22  32.2 

17  56.0 

+  9  14.6 

-0.9003 

0.5469 

+0.0397 

-16 

-67 

fi  Geminorum 

3 

0.29 

3.1 

22  34.1 

21  41.0 

-11     7.8 

-0.7891 

0.5504 

0.0325 

-  8 

-^7 

15  Geminorum 

61 

0.30 

3.5 

20  51.3 

23  57.8 

-  8  55.5 

+1.1650 

0.5505 

0.0282 

+90 

+54 

d  Geminorum 

6 

0.40 

3.4 

21  53.4 

11  10  54.0 

+  1  38.7 

+0.2158 

0.5541 

+0.0066 

+51 

-  4 

44  Geminorum 

6 

0.45 

3.3 

22  48.1 

17  11.1 

+  7  43.1 

-0.7793- 

0.5555 

-0.0060 

-  8 

-67 

d  Geminor.    muli. 

31 

+0.49 

-3.6 

+22  11.0 

23  57.7 

-  9  43.9 

-0.1894 

0.5569 

-0.0192 

+27 

-27 

63  Geminor.    muU. 

51 

0.61 

3.8 

21  40.2 

19    3  26.6 

-  6  22.3 

+0.2910 

0.5569 

0.0265 

456 

-  2 

71)  Geminorum 

61 

0.57 

4.1 

20  34.8 

11  22.6 

+  1  17.6 

+15030 

0.5573 

0.042> 

+90 

+57 

84  Geminorum 

61 

0.59 

3.6 

22  37.0 

14  54.1 

+  4  41.9 

-1.1700 

0.5575 

0.0494 

-40 

-67 

7  Cancri 

61 

0.60 

3.9 

22  22.8 

19  49.1 

+  9  26.8 

-1.1810 

0.5588 

0.0593 

-41 

-68 

ifi  Cancri 

51 

+0.61 

-4.0 

+21  54.1 

21  36.2 

+11  10.3 

-0.7703 

0.5585 

-0.0628 

-  7 

-€8 

B.A.C.2788 

6 

0.65 

4.2 

21     5.8 

13    3  19.3 

-  7  18.4 

-0.2900 

0.5685 

0.0739 

+21 

-38 

j;  Cancri 

61 

0.67 

4.4 

20  48.9 

8  56.3 

-  1  52.9 

-0.4297 

0.5585 

0.0849 

+14 

-48 

83  Cancri 

51 

0.72 

4.9 

18  10.5 

14    6    2.9 

-5  295 

+0.1946 

0.5573 

0.1242 

+50 

-16 

Saturn 

17    6.7 

7  27.7 

-4    7.3 

+1.1530 

0.5599 

0.1273 

+90 

+43 

8  Leonis 

51 

+0.73 

-5.2 

+16  55.9 

14  20.0 

+  2  31.1 

+0.4369 

0.5552 

-0.1377 

+66 

-  5 

37  Leonis 

51 

0.72 

5.4 

14   16.8 

1«    8  39.5 

-  3  46.2 

+0.4621 

0.5529 

0.1656 

■f67 

-  7 

6>  Virginis 

6 

0.61 

5.0 

8  44.8 

1«23    3.6 

+  9  22.2 

-0.9687 

0.5471 

0.2073 

-17 

-81 

V  Virginis 

4 

0.60 

5.0 

7    9.0 

ly    2  34.0 

-11  14.3 

-0,0329 

0.5464 

0.2099 

+36 

-38 

c  Virginis 

51 

0.50 

4.3 

3  55.8 

18  55.8 

+  4  36.7 

-05020 

0.5459 

0.2187 

+27 

-49 

B.  AC.  4254 

6 

+0.46 

-3.9 

+  2  27.9 

18    3  27.2 

-11     9.6 

-0.5576 

0.5454 

-0.2211 

+  8 

-74 

80  Virginis 

6 

0.25 

1.7 

-  4  49.6 

19    6  16.0 

-  9  13.3 

+1.0080 

0.5529 

0.2215 

+85 

+19 

88  Virginis 

61 

+0.20 

-1.3 

6  17.0 

12  11.3 

-  3  29.8 

+1.2000 

0.5546 

05192 

♦84 

+35 

^1  LibriB 

6 

-0.09 

+0.6 

11  26.7 

Si0  18    7.6 

+  1  25.5 

+0.2224 

0.5614 

0.1958 

+46 

-26 

f  i  LibriB 

51 

0.09 

0.7 

10  57.7 

19  11.4 

+  2  27.0 

-0.4787 

0.5620 

0.1947 

+  9 

-68 

17  Librie 

7 

-0.10 

+0.6 

-10  42.5 

19  51.3 

+  3    5.6 

-0.8658 

0.5623 

-0.1941 

-14 

-90 

18  Librie 

61 

0.10 

0.6 

10  41.9 

20    8.5 

+  3  22.2 

-0.9319 

0.5624 

0.1939 

-18 

-90 

0^  LibriB 

61 

0.24 

1.9 

14  44.3 

91    6  40.1 

-10  28.3 

+1.2050 

0.5672 

0.1812 

+75 

+38 

Y  LibraR 

41 

0.30 

1.8 

14  25.1 

12    4.5 

-  5  15.6 

-0.0812 

0.5697 

0.1735 

+27 

-43 

tj  Librs 

6 

0.35 

2.0 

15  19.1 

15  44.2 

-  1  43.7 

+0.209U 

0.5705 

0.1684 

+42 

-26 

0  LibriP 

41 

-0.40 

+2.4 

-16  24.2 

19  52.2 

+  2  15.1 

+0.6244 

0.5741 

-0.1619 

+70 

-  3 

49  Librae 

6 

0.44 

2.3 

16  12.3 

22  39.9 

+  4  56.8 

-0.021!) 

0.5757 

0.1576 

+28 

-39 

X  Ophiuchi 

41 

0.58 

2.9 

18  12.3 

99    9  46.4 

-  8  21.3 

+0.361  r» 

0..5805 

0.1380 

+48 

-18 

24  Scorpii 
29  Ophiuchi 

51 

0.67 

2.5 

17  31.6 

15  47.4 

-  2  34.2 

-1.1210 

0.5837 

0.1267 

-41 

-90 

61 

0.78 

2.6 

18  43.3 

93    0    2.4 

+  5  22.2 

-0.8837 

0.5870 

0.1096 

-25 

-90 

^  Ophiuchi 

5 

-0.89 

+3.1 

-20  59.6 

7  42.4 

-11  15.6 

+0.6357 

0.5903 

-0.0931 

+64 

-  2 

58  Ophiuchi 

51 

-1.02 

+2.8 

-21  37.71        16  39.9 

-  2  39.0 

+0.5396 

0.5936 

-0.0796 

+65 

-8 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 


FEBRUARY. 


TBI  Stab's 


"StBM. 


B.A.C.6098 
P.  XTii,  334 
/I  Sagittarii 

14  Sagittarii 

15  Sagittarii 

J0PITSB 

B.A.C.6336 
B.A.C.6347 
28  Sagittarii 

30  Sagittarii 

31  Sagittarii 
33  Sagittarii 

yi  Sagittarii 
v"  Sagittarii 
B.A.C.6448 

f  *  Sagittarii 
o  Sagittarii 
If  Sagittarii 
50  Sagittarii 
4  Capricomi 

If  Capricorni 
30  Capricorni 
t  Capricorni 
y  Capricorni 
6  Capricorni 


Hag. 


Bed'ns  Arom 
1889.0. 


-1.12 
1.14 
1J9 
1.19 
1.19 


-1.38 
1MB 
1.33 
1.35 

-1.36 
1.36 
1.37 
1.37 

1.38 

-1.38 
1.42 

1.44 
1.50 
1.68 

-1.78 
1.77 
1.77 
1.79 

-1.79 


Aa 


*i:o 

2.6 
1.7 
2.0 
1.7 


+  1.4 
1.3 
1.4 
1.2 

+  1.1 
0.9 
1.3 
1.2 
1.4 

+  0.7 

0.6 

+  0.2 

-  0.3 
2.2 

-  4.6 
5.5 
6.9 
6.6 

-  7.0 


Apparent 
DoQUnal 


^tion. 


-20  44.1 
22  50.3 
21  5.2 
21  44.3 

20  45.6 

-23    4.9 

21  29.3 

21  8.5 

22  30.4 
22  17.3 

-22    3.0 

21  29.7 

22  52.8 
22*48.6 

23  18.9 

-21  15.1 
21  54M 
21   11.9 

21  59.7 

22  9.1 

-20  17.7 
18  27.1 
17  18.5 
17    9.9 

-16  37.9 

imw 


At  CoNjUNonoM  in  B.  A. 


WMhinffton 
Mean  Tune. 


d    h    m 
94    0  16.3 
0  44.8 
4  39.3 

4  50.4 

5  14.8 

7  28.9 
14    7.8 

14  31.3 

17  24.8 
19  11.0 

19  41.6 

20  26.0 
20  28.4 

20  50.6 

21  11.3 

21  54.0 

M    0  36.6 

2  37.2 

9    6.3 

9«    5  37.4 

»y    0  32.7 

6  12.3 

8  1.1 

15  34.1 

18  32.3 

MOON. 


Hour  Angle 
if 


h  m 
+  4  39.4 
+  5  6.8 
+  8  52.0 
+  9  2.7 
•I-  9  26.1 

•1.11  34.9 

-  6    2.1 

-  5  39.6 

-  2  53.0 

-  1  11.0 

-  0  41.6 
+  0  1.0 
+  0  3.3 
+  0  24.6 
4-  0  44.5 

+  1  25.5 
f  4  1.6 
^  5  57.4 
-11  48.9 
+  7  53.8 

^  2  5.5 
+  7  32.5 
♦  9  17.2 

-  7  26.4 

-  4  34.7 


-0.8482 
+1.2545 
-0.7066 
-0.0574 
-1.0640 

+1.1980 
-0.6036 
-0.9612 
+0.3744 
+0.1366 

-0.1079 
-0.6728 
+0.7285 
+0.6575 
+1.1650 

-0.9224 
-0.2567 
-0.9510 
-0.0186 
+1.2240 

+1.1920 
+0.0103 
-0.9615 
-0.0172 
-0.1248 


0.5961 
0.5962 
0.5970 
0.5970 
0.5973 

0.5912 
0.5981 
0.5984 
0.5985 
0.5985 

0.5985 
0.5985 
0.5985 
0.5985 
0.5985 

0.5985 
0.5993 
0.5989 
0.5981 
0.5926 

0.5838 
0.5811 
0.5794 
0.5761 
0.5733 


-0.0547 
0.0532 
0.0435 
0.0431 
0.0424 

-0.0370 
0.0199 
0.0  J  91 
0.0115 
0.0074 

-0.0061 
0.0040 
0.0040 
0.0032 
0.0020 

-0.0005 

+0.0067 

0.0115 

0.0279 

0.0769 

+0.1180 
0.1291 
0.1327 
0.1462 

+0.1508 


Limiting 
ParallelB 


N. 


-28 
+67 
-20 
+15 
-44 

+67 
-16 
-38 
+37 
+23 

+10 
-22 
+67 
+59 
+67 

-37 
+  2 
-38 
+16 
+68 

+70 
+28 
-25 
+28 
+23 


MARCH. 


14  Ceti 

15  Ceti 
26CeU 
29  Ceti 
33  Ceti 

35  Ceti 

/  Pisciam 

V  Pisciam 
64  Ceti 

^1  Ceti 

e«Ceti 

B.A.C.830 

/t  Ceti 

Lalande  5725 
B.A.C.1272 

Ji  Tauri 
<}«Tauri 
<J»  Tauri 
e  Tanri 
B.A.C.1468 

%  Tauri 
I  Tauri 
C  Tauri 
141  Tauri 
6  Geminomm 

If  Geminorum 
fi  Geminorum 


6 

-1.67 

-11.1 

6i 

1.56 

11.1 

6 

1.60 

10.9 

6i 

1.48 

10.8 

6 

1.48 

10.8 

6i 

-1.47 

-10.8 

6 

IAS 

10.5 

4i 

1.38 

10.3 

64 

1.28 

9.6 

4i 

li28 

9.5 

4i 

-152 

-9.3 

6 

1.17 

8.5 

44 

1.16 

8.6 

6 

1.07 

7.6 

6 

0.80 

6.7 

4 

-0.74 

-5.3 

54 

0.73 

5.4 

5 

0.72 

5.2 

34 

0.71 

4.7 

64 

0.63 

4.5 

54 

-0.61 

-  4.4 

54 

0.51 

3.8 

34 

0.35 

3.1 

64 

0.24 

2.6 

64 

0.19 

2.4 

34 

-0.18 

-  2.5 

3 

-0.13 

-  2.5 

-  1  7.1  . 

-  1  7.1 
+  0  46.1 

1  24.5 

1  51.1 

+  1  52.9 

3  1.6 

4  55.4 
8    2.8 

8  19.3 

+  7  57.6 
10  15.9 

9  38.6 
12  45.6 
17    2.5 

+17  16.8 
17  11.0 

17  40.3 

18  55.9 
18  31.8 

+18  38.9 
W  16.1 

21  4.3 

22  23.9 
22  55.9 

+22  32.3 
+22  34.2 


3  1  0.0 
2  16.3 

15  13.0 

17  19.8 

18  38.5 

19  38.6 

22  19.3 

4  10  23.9 
ff    1  45.8 

2  36.1 

10  24.7 

17  45.1 

19  0.4 

6  5  58.3 

7  13    1.7 

20  26.7 

21  1.2 
21  41.6 

23  13.1 

8  7  54.6 

10  23.8 

18  20.8 

9  8  39.1 
20    0.9 

lO    0  59.8 


-  0  43.1 
+  0  30.9 
-10  55.9 

-  8  53.0 

-  7  36.6 

-  6  38.3 

-  4  2.5 
+  7  40.5 

-  1  24.9 

-  0  36.0 

+  6  58.3 

-  9  53.9 

-  8  40.8 
+  1  57.4 

+  8  4.7 

-  8  44.0 

-  8  10.6 

-  7  31.5 

-  6  2.7 
+  2  22.5 

+  4  47.0 
-11  31.0 
+  2  19.9 
-10  40.4 

-  5  51.4 


-1.1130 
-0.8371 
-0.0570 
-0.2870 
-0.4795 

-0.2965 
-0.9502 
-0.4380 
-0.6691 
-0.8011 

+1.1320 

+0.0253 
+0.9399 
-0.4718 
-0.2431 

+0.4918 
+0.6722 
+0.2192 
-0.98  J  7 
+0.4964 

+0.6403 
-0.3433 
-0.0386 
-0.8122 
-1.1730 


2  12.7    -  4  40.9 1 -0.6912   0.5464   +0.0388   -2-65 
5  .59.0    -  1     2.0   -0.5928   0.5467   +0.0316  +4-56 


0.5316 
0.5309 
0.5276 
0.5265 
0.5262 

0.5262 
0.5250 
0  5226 
0.5217 
0.5213 

0.5216 
0  5224 
0.5224 
0.5232 
0.5293 

0.5308 
0.5308 
0.5308 
0.5314 
0.5344 

0.5354 
0.5370 
0.5409 
0.5451 
0.5461 


+0.2160 
0.2162 
0.2156 
0.2148 
0.2145 

+0.2145 
0.2137 
0.2090 
0.2005 
0.1999 

+0.1942 
0.1886 
0.1873 
0.1768 
0.1398 

+0.1293 
0.1285 
0.1276 
0.1252 
0.1122 

+0.1084 
0.0954 
0.071 1 
0.0505 
0.0410 


-27 

-  8 

+;« 

+22 
+13 

+22 
-15 
+15 
+  2 

-  6 

+90 
+39 
+90 
+12 
+25 

+71 
+90 
+51 
-20 
+71 

^i6 
+19 
+36 
-10 
-40 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

MARCH. 

Thb  Star'b 

At  COKJUKcnoK  in  B.  A. 

Ltanlting 
Panllela. 

Name. 

Mag. 

Red'ns  ftom 
1889.0. 

Apparent 
Declination. 

WashinjEton 
Mean  Time. 

Hour  Angle 

y 

«' 

y' 

N. 

S. 

+  > 

8 

0       1 

d    h    m 

li    m 

0 

d  Geminorum 

6 

+0.01 

-2.5 

+21  53.5 

10  19  17.3 

+11   49.8 

+0.4030 

0.5505 

+0.0059 

+64 

44  Geminorum 

6 

0.08 

2.2 

22  48.2 

11     1  37.1 

-6    3.1 

-0.6015 

0.5518 

-0.0068 

+  4 

-54 

()  Geminor.    midt. 

H 

0.16 

2.5 

22  11.1 

8  26.!1 

+  0  33.0 

-0.0145 

0.5531 

0.0205 

+37 

-17 

58  Geminorum 

en 

0.17 

2.2 

23    9.4 

9  57.8 

+  2    0.8 

-1.1090  0.5531 

0.0217 

-34 

-67 

63  Geminor.    mult. 

5i 

0.19 

2.6 

21  40.3 

11  57.4 

+  3  56.3 

+0.4627 

0.5531 

0.0275 

469 

+  8 

fi^  Cancri 

H 

+0.38 

-2.5 

+21  54.2 

19    6  15.0 

-  2  23.0 

-0.6256 

0.5546 

-0.0634 

+  2 

-61 

17  Cancri 

bh 

0.48 

3.0 

20  48.9 

17  39.6 

+  8  38.4 

-0.2985 

0.5549 

0.0858 

+21 

-40 

Saturn 

17  40.7 

13  12  51.8 

+  3  11.6 

+1.0690 

0.5569 

0.1223 

+90  +36  !| 

83  Cancri 

5^ 

0.65 

3.9 

18  10.5 

14  51.3 

+  5    7.0 

+0.2936 

0.5541 

0.1249 

+56 

-12 

B  Leonis 

5i 

0.70 

4.3 

16  55.9 

23    8.8 

-10  52,2 

+0.5177 

0.5541 

0.1394 

+73 

-  1 

37  Leonifl 

5^ 

+0.79 

-5.0 

+14   16.8 

14  17  25.9 

+  6  48.1 

+0.5070 

0.5525 

-0.1679 

+71 

-  5 

i  Leonis 

'oh 

0.82 

4.9 

14  42.2 

15    0  36.5 

-10  15.7 

-1.1750 

0.5514 

0.1774 

-35 

-75 

I  Leonis 

H 

0.84 

5.4 

11     7.9 

8  32.6 

-  2  35.4 

+1.1150 

0.5514 

0.1878 

+90 

+32 

V  Virginis 

4 

0.88 

5.8 

+  7    9.0 

16  10  53.7 

-  1     6.8 

-0.0740 

0.5508 

0.2138 

+34 

-41 

80  Virginis 

'6 

0.80 

4.6 

-  4  49.9 

18  13  28.5 

-  0  13.2 

+0.8429 

0.5567 

0.2248 

+85 

+  8 

f  1  Libr« 

6 

+0.61 

-2.5 

-11  26.7 

5M»    0  26.7 

+  9  32.0 

+0.0169 

0.5685 

-0.2006 

+35 

-37 

^^  Librs 

Dh 

0.60 

2.4 

10  57.7 

1  29.0 

+10  32.2 

-0.6773 

0.5690 

0.1986 

-  3 

-88 

y  Libree 

4h 

0.45 

1.1 

14  25.1 

18    0.5 

+  2  27.8 

-0.3003 

0.5757 

0.1762 

+15 

-66 

ff  Librs 

6 

0.42 

0.7 

15  19.1 

21  35.9 

+  5  55.3 

-0.0185 

0.5772 

0.1708 

+30 

-39 

d  Libre 

4h 

0.38 

0.3 

16  24.2 

91     1  39.5 

+  9  49.9 

+0.3943 

0.5786 

0.1641 

+63 

-16 

49  Librs 

6 

+0.35 

-0.3 

-16  12.3 

4  24.4 

-11  31.3 

-0.2499 

0.5825 

-0.1592 

+16 

-53 

X  Ophiuchi 

H 

0.24 

+0.4 

18  12.3 

15  21.0 

-  0  59.4 

+0.1260 

0.5847 

0.1395 

+34 

-31 

29  Ophiuchi 

eh 

+0.06 

0.8 

18  43.3 

99    5  28.3 

-11  24.6 

-1.1230 

0.5897 

0.1101 

-42 

-90 

^  Ophiuchi 

5 

-0.03 

1.6 

20  59.6 

13    5.4 

-  4    5.3 

+0.4006 

0.5911 

0.0929 

+46 

-16 

58  Ophiuchi 

H 

0.15 

1.9 

21  37.7 

22     1.2 

+  4  29.6 

+0.3018 

0.5936 

0.0722 

+39 

-21 

B.A.C.6098 

6 

-0.26 

+1.5 

-20  44.1 

93    5  38.0 

+11  48.5 

-1.0840 

0.5950 

-0.0540 

-45 

-90 

P.  xvii,  334 

5i 

0.27 

2.3 

22  50.3 

6    6.6 

-11  44.0 

+1.0220 

0.5952 

0.0529 

467+2511 

fi  Sagittarii 

4 

0.32 

1.4 

21     5.2 

10     1.7 

-  7  58.2 

-0.9390 

0.5948 

0.0429 

-34 

-90 

14  Sagittarii 

6 

0.32 

1.8 

21  44.3 

10  12.8 

-  7  47.6 

-0.2872 

0.5948 

00426 

+  4 

-56 

Jupiter 

22  58.5 

18  49.5 

+  0  28.7 

+0.6920 

0.5912 

0.0213 

464 

+  2 

B.A.C.6336 

6 

-0.45 

+1.5 

-21  29.3 

19  3.3.2 

+  1   10.7 

-0.8324 

0.5948 

-0.0195 

-30 

-90 

B.A.C.6347 

6 

0.45 

1.4 

21     8.5 

19  57.1 

+  1  33.6 

-1.1910 

0.5950 

0.0185 

-68 

-90 

28  Sagittarii 

5h 

0.50 

1.7 

22  30.4 

22  52.0 

+  4  21.6 

+0.1525 

0.5956 

0.0110 

+23 

-29 

30  Sagittarii 

eh 

0.52 

1.6 

22  17.3 

94    0  39.1 

+  6    4.5 

-0.0847 

0.5950 

0.0068 

+11 

-43 

31   Sagittarii 

eh 

0.53 

1.7 

22    3.0 

1   10.0 

+  6  34.1 

-0.3306 

0.5950 

0.0051 

-  3 

-69 

33  Sagittarii 

e 

-0.54 

+1.3 

-21  29.7 

1  55.1 

+  7  17.5 

-0.8982 

0.5947 

-0.0034 

-36 

-90 

i;i  Sagittarii 

5 

0.54 

1.8 

22  52.8 

1  57.5 

+  7  19.8 

+0.5101 

0.5947 

0.0032 

+46 

-  9 

V*  Sagittarii 

5 

0.54 

1.7 

22  48.6 

2  20.0 

+  7  41.4 

.f0.4371 

0.5947 

0.0025 

+41 

-13 

B.A.C.6448 

eh 

0.54 

1.9 

23  18.9 

2  40.6 

+  8     1.2 

+0.9491 

0.5947 

-0.0019 

+67 

+20 

(9  Sagittarii 

H 

0.56 

1.1 

21   15.1 

3  23.7 

+  8  42.5 

-1.1490 

0.5947 

+0.0002 

-66 

-90 

0  Sagittarii 

H 

^.60 

+1.2 

-21  54.2 

6    8.2 

+11  20.7 

-0.4771 

0.5947 

+0.0070 

-11 

-71 

ir  Sagittarii 

3 

0.62 

0.9 

21   11.9 

8  10.1 

-10  42.3 

-1.1750 

0.5942 

0.0120 

.67 

-90 

50  Sagittarii 

6 

0.71 

+0.9 

21  59.7 

14  44.4 

-  4  23.4 

-0.2313 

0.5929 

0.0284 

+  5 

-63 

4  Capricorni 

6 

0.98 

-0.2 

22    9.1 

95  11  36.7 

-  8  19.5 

+1.0450 

0.5856 

0.0776 

+68 

+26 

20  Capricorni 

eh 

M4 

2.1 

19  27.9 

9«    4  55.1 

+  8  20.0 

-0.0481 

0.5775 

0.1143 

+23 

-41 

7j  Capricorni 

5 

-1.16 

-2.0 

-20  17.6 

6  56.5 

+10  16.91+1.0410 

0.5758 

+0.1155 

+70 

+26 

30  Capricorni 

5i 

1.22 

2.9 

18  27.0 

12  43.8 

-  8    8.4 

-0.1445 

0.5729 

0.1292 

+19 

-47 

31   Capricorni 

eh 

1.21 

3.0 

17  55.7 

12  52.1 

-  8     0.5 

-0.6661 

0.5727 

0.1293 

-  9 

-89 

(  Capricorni 

ih 

1.22 

3.3 

17  18.4 

14  35.2 

-  6  21.1 

-1.0840 

0.5714 

0.1325 

-36 

-90 

y  Capricorni 

3i 

1.28 

3.8 

17     9.9 

22  18.5 

+  1     5.6 

-0.1571 

0.5679 

0.1460 

+21 

-47 

(]  Capricorni 

2i 

-1.30 

-4.2 

-16  37.0 

97     1  21.2 

+  4     1.8 

-0.2557 

0.5658 

+0.1508 

+16 

-63 

I  Aquarii 

4^ 

1.35 

5.4 

14  24.6 

9  59.3 

-11  38.2 

-1.202) 

0.5609 

0.1642 

-44 

-90 

39  Aquarii    . 

eh 

1.38 

5.5 

14  44.5 

12  40.4 

-  9    2.7 

-0.4124 

0.5594^    0.1676 

+10 

-64 

45  Aquarii 

eh 

1.39 

5.9 

13  51.7 

15  39.1 

-  6  10.2 

-0.8245 

055811    0.1719 

-14 

-90 

50  Aquarii 

e 

1.41 

6.0 

14     5.7 

18    7.2 

-  3  47.0 

-0.1528 

0.5556 

0.1752 

+24 

-47 

B.A.C.7835 

eh 

-1.42 

-6.2 

-13  29.1 

20  39.6 

-  1  19.8 

-0.3409 

0.5552 

+0.1781 

+14 

-69 

74  Aquarii 

e 

-1.45 

-7.0 

-12  12  6 

98    7  31.4 

+  9  10.3 

+0.3316 

0.5489 

+0.1904 

+53 

-20 
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ELBA! 

[ENT8  I 

'OR  ' 

rHE  PR 

] 

1 

EDICTION  OF  OCCULTATIONS.                  ! 

tfABCH.                                                                   j 

Thk  Star's 

At  CoMJUKcnoN  nc  R.  A. 

Limiting  1 
ParaUela.' 

Name. 

Mag. 

Bed'ni 
188 

1  from 
9.0. 

"is 

-7:6 

8.0 

-7.9 

Apparent 
Declination. 

WasbinKton 
Mean  Time. 

Hour  Angle 
H 

h     m 

-  4  35.9 

-  3  38.8 

-  3     9.7 

-  Y 

x[ 

y* 

N. 

^22 
+38 
+74 

-35 
-  5 

-L48 

1.48 

-1.49 

rf,*  Aquarii 
y;-  Aquarii 
\{r^  Aquarii 

4 
4 

4i 

-  s  4i:6 
9  47.5 

-10  13.2 

cl    h    m 
98  18     6.0 
19    4.9 
19  35.0 

-0.2416 
+0.0578 
+0.6112 

0.5437 
0.5429 
0.5424 

+0.2000 

0.2009 

+0.2010 

NEW 

MOON. 

APRIL. 

64  Ceti 
f '  Cell 

5i 
44 

-1.48 
1.47 

-9.8 
9.7 

+  8    2.8 
8  19.3 

1  10  11.0 
11     1.1 

+  8  48.3 
+  9  36.8 

-0.5046 
-0.6359 

0.5224 
0.5232 

+0i2029 
0.2028 

+11 
+  4 

-68 
-78 

f «  Ceti 

B.  A.C.830 

u  Ceti 

Lalande  5725 
B.A.C.I1I9 

H 

6 

H 

6 

6 

-1.44 
1.43 
1.41 
1.38 
1.31 

-9.4 
9.0 
9.0 
8.3 
7.2 

+  7  57.5 

10  15.9 

9  38.6 

12  45.6 

16  10.4 

18  48.2 

a    2    7.0 

3  21.8 

14  16.3 
3    6  54.0 

-  6  50.3 
+  0  15.8 
+  1  28.4 
-11  56.7 
+  4  10.8 

+1.3160 
+0.2218 
+1.1390 
-0.2578 
-1.1815 

0.5232 
0.5235 
0.5242 
0.5247 
0.5285 

+0.1969 
0.1908 
0.1900 
0.1796 
0.1604 

+90 
+51 
+90 
+24 
-36 

+62 
-23 
+33 

-48 
-74 

B.  AC.  1206 
B.A.C.I272 

cJ' Tauri 

A^  Tauri 

iJ  3  Tauri 

6 

6 

4 

54 

5 

-1.27 
1.21 
1.16 
1.15 
1.15 

-6.8 
6.4 
6.1 
6.1 

5.9 

+16  59.7 
17    2.5 
17  16.8 
17  11.0 
17  40.3 

13  45.4 

21     8.3 

4    4  30.9 

5    5.4 

5  45.9 

+10  49.7 
-  4     1.0 
+  1     8.0 
+  1  41.4 
+  2  20.6 

-1.0190 
+0.0128 
+0.7551 
+0.9376 
+0.4844 

0.5303 
0.5293 
0.5326 
0.5326 
0.5328 

+0.15l!» 
0.1414 
0.1310 
0.1298 
0.1291 

-22 
+39 
+90 
+90 
+70 

-73 
-28 
+13 
+25 
-  3 

e  Tauri 
B.  AC.  1468 

t  Tauri 
I  Tauri 
0  Tauri 

34 

H 
6 

-1.15 

1.06 
1.06 
1.00 
0.91 

-5.5 
5.1 
5.0 
4.4 
3.4 

+18  55.9 
18  31.8 
18  38.9 

20  16.1 

21  50.3 

7  16.5 

15  55.7 

18  24.3 

A    2  20.2 

11  49.5 

+  3  48.5 
-11  48.6 

-  9  24.7 

-  1  43.9 
+  7  27.3 

-0.7147 
+0.7695 
+0.9152 
-0.0609 
-0.9652 

0.5328 
0.5359 
0.5362 
0.5375 
0.5398 

+0.1264 
0.1135 
0.1092 
0.0965 
0.0800 

-  S 

+90 
+90 
+35 
-20 

-71 

+16 
+25 
-27 

-68 

C  Tauri 
141  Tauri 
3  Geminorum 
6  Geminorum 
tf  Geminorum 

3!l 

64 

64 
34 

-0.86 
0.75 
0.71 
0.70 
0.68 

-3.5 
2.6 
2.2 
2.2 
2.3 

+21     4.3 

22  23.9 

23  7.8 
22  55.9 
22  32.3 

16  37.5 

•    4     0.2 

7  46.7 

9    0.2 

10  13.3 

-11  54.0 
-  0  53.5 
+  2  45.6 
+  3  56.7 
+  5    7.4 

+0.2491 
-0.5259 
-1.1590 
-0.8876 
-0.4041 

0.5408 
0.5437 
0.5445 
0.5450 
0.5451 

+0.0714 
0.0505 
0.0435 
0.0410 
0.0391 

+54 
+  8 
-38 
-14 
+15 

-  9 
-52 
-67 
-67 
-42 

fz  Geminorum 
d  Geminorum 

44  Geminorum 
(J  Gem i nor.    mult. 

58  Geminorum 

3 

6 

6 

34 

64 

-0.64 
0.49 
0.42 
0.34 
0.32 

-2.2 

2.0 
1.5 
1.7 
1.2 

+22  34.2 

21  53.5 

22  48.2 

22  ll.l 

23  9.4 

14     0.6 

7    3  24.4 

9  46.8 

16  40.6 

18  12.4 

+  8  47.4 
-  2  15.3 
+  3  54.5 
+10  34.5 
-11  56.7 

-0.3039 
+0.6931 
-0.3175 
+0.2674 
-0.8335 

0.5451 
0.5473 
0.5478 
0.5487 
0.5489 

+0.0317 

+0.0053 

-0.0068 

0.0207 

0.0236 

+21 
+90 
+20 
+55 
-11 

-35! 
+231 
-33 
-  3! 
-67, 

1  63  Geminor.   mult. 
84  Geminorum 
7  Cancri 
ii«  Cancri 

B.A.C.a788 

54 
64 
64 
54 
6 

-0.29 

0.15 

0.10 

-0.07 

•fO.Ol 

-1.7 
1.2 
1.2 
1.3 
1.5 

+21  40.3 
22  37.1 
22  22.9 
21  54.2 
21     5.9 

20  13.3 
8    7  54.1 
12  55.2 
14  44.6 
20  34.9 

-  9  59.9 
+  1   17.6 
+  6    8.6 
+  7  54.4 
-11  27.1 

+0.7473 
-0.7501 
-0.7687 
-0.3599 
+0.1108 

0.5491 
0.5499 
0.5501 
0.54S)4 
0.5492 

-0.0276 
0.0507 
(U)606 
0.0638 
0.0749 

+90 

-  5 

-  6 
+18 
+45 

+23 

-67; 

-68 

-41 

-16 

^  Cancri 
35  Cancri 

39  Cancri 

40  Cancri 
e  Cancri 

54 
64 
64 
64 
64 

+0.07 
0.09 
O.Il 
0.11 
0.11 

-1.6 
1.8 
1.6 
1.6 
1.7 

+20  49.0 

19  58.3 

20  23.9 
20  21.7 
19  56.3 

9    2  18.9 
3  33.0 
5  45.1 
5  47.4 
5  55.0 

-  4  54.5 

-  3  42.8 

-  1  35.1 

-  1  32.9 

-  1  25.6 

-0.0452 
+0.7667 
+0.1029 
+0.1372 
+0.5848 

0.5490 
0.5489 
0.5487 
0.5487 
0.5484 

-0.0859 
0.0883 
0.0924 
0.0f)26 
0.0928 

+36 
+90 
+44 
+46 
+80 

-25 
+19 
-18 
-16 

+  H 

Saturn 

HO  Cancri 

83  Cancri 

8  Leonis 

37  Leonis 

64 

il 

54 

+0.28 
0.31 
0.39 
0.57 

-2.1 
2.2 
2.4 
3.3 

+17  54.9 
18  29.9 
18  10.6 
16  56.0 
14  16.8 

20  14.7 
20  33.5 
23  50.1 

10  8  15.5 

11  2  48.1 

-11  34.4 
-11   r6.3 

-  8    6.2 
+  0    2.4 

-  6     1.7 

+1.2470 

+0.5807 
+0.5250 
+0.7398 
+0.6982 

0.5495 
0.5482 
0.5482 
0.5482 
0.5475 

-0.1183 
0.1194 
0.1253 
0.1392 
0.1681 

+90 
+79 
+74 
+90 
+90 

+55 
+  5 
+  1 
+12 
+  7 

42  Leonis 
i  Leonis 
I  Leonis 
(J  Virginis 
V  Virginis 

6 
54 

54 

6 

4 

+0.59 
0.63 
0.70 
0.86 
0.88 

-2.9 
3.1 
4.1 

4.8 
5.0 

+15  32.0 

14  42.2 

11     7.9 

4  44.8 

7    9.0 

5  12.4 

10    4.0 

18     5.3 

la  17    8.6 

20  36.2 

-  3  42.2 
+  0  59.8 
+  8  45.3 
+  7    3.1 
+10  23.7 

-1.0350 
-1.0060 
+1.2710 
-0.8896 
+0.0172 

0.5474 
0.5467 
0.5466 
0.5479 
0.5486 

-0.1713 
0.1780 
0.1885 
0.2125 
0.2155 

-23 
-20 
+90 
-11 
+39 

-74 
-75 
+49 
-81 
-36 

e  Virginia 
B.A.C.4254 

54 
6 

+0.97 
+1.00 

-5.4 
-5.6 

+  3  55.8 
+  2  27.9 

13  12  39.3 
20  57.3 

+  1  55.0 
+  .9  56.3 

-0.2299 
-0.6170 

0.5517 
0.5530 

-0.2259 
-0.2290 

+26 1  -51 
+  51-80 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

APRIL. 

Tm  Stab*8 

At  GoMjuxcnoH  nr  R.  A. 

Limiting 

Niune. 

ICafT. 

Bed'nsfrom 
188R0. 

Apparent 
Deollnatioii. 

Washington 
MeanThne. 

Honr  Angle 

Y 

x* 

Sf* 

N. 

8. 

Aa 

LI 

80  Virginia 

6 

+L08 

-5:5 

-4°  49.9 

d     h    m 
14  22  49.3 

h    m 
+10  55.6 

+0.7905 

0.5611 

-0.2294 

+8S 

+  g 

^1  LibriB 

6 

1.09 

3.9 

11  26.8 

1«    9    0.7 

-  4     6.1 

-0.1160 

0.5763 

0.2047 

+28 

-45 

f«  Libras 

5i 

1.08 

3.9 

10  57.8 

10     1.3 

-  3     7.6 

-0.8026 

0.5771 

0.2038 

-10 

-90 

y  Libra 

4(1 

1.05 

2.7 

14  25.1 

17    2    4.2 

-11  40.7 

-0.4669 

0.5851 

0.1813 

+  8 

-6S 

Q  Librte 

4i 

1.02 

2.0 

16  24.2 

9  29.0 

-  4  32.9 

+0.2070 

0.5889 

0.1688 

+41 

-27 

49  Libre 

6 

+0,99 

-1.9 

-16  12.3 

12    8.8 

-  1  59.2 

-0.4338 

0.5898 

-0.1641 

+.7 

-66 

X  Ophiuchi 

4i 

0.94 

-0.9 

18  12.3 

22  44.9 

+  8  12.1 

-0.0811 

0.5936 

0.1434 

+23 

-43 

^  Ophiuchi 

5 

0.75 

+0.8 

20  59.6 

18  19  48.9 

+  4  25.8 

+0.1611 

0.6003 

0.0958 

+32 

-29 

58  Ophiuchi 

5i 

0.65 

1.6 

21  37.7 

19    4  29.3 

-11  14.8 

^.0550 

0.6026 

0.0743 

+24 

-35 

P.  xvii,  330 

51 

0.57 

2.3 

23    8.4 

12  14.1 

-  3  48.8 

+1.0720 

0.6032 

0.0546 

+67 

+29 

P.  xvii,  334 

51 

+0.57 

+2.2 

-22  50.3 

12  21.4 

-  3  41.8 

+0.7630 

0.6032  -0.0542 

+67 

+  6 

11  Sagittarii 

4 

0.52 

1.8 

21     5.2 

16  10.5 

-  0    2.0 

-1.1820 

0.6023 

0.0442 

-66 

-90 

14  Sagittarii 

6 

0.52 

2.1 

21  44.3 

16  21.2 

+  0    8.2 

-0.5359 

0.6023 

0.0439 

-10 

-76 

B.  AC.  6336 

6 

0.41 

2.1 

21  29.3 

90    1  28.4 

+  8  53.2 

-1.0790 

0.6016 

0.0198 

-47 

-90 

B.A.C.6343 

61 

0.41 

2.8 

23  35.9 

1  40.1 

+  9    4.4 

+1.0370 

0.6016 

0.0194 

+66 

+26 

JOPITER 

-22  55.1 

3  14.1 

+10  34.7 

+0.3255 

0.6016 

-0.0156 

+35 

-20 

28  Sagittarii 

51 

+0.37 

+2.5 

22  30.4 

4  42.9 

+11  59.9 

-0.1074 

0.6013 

0.01 19 

+10 

-45 

30  Sagittarii 

61 

0.35 

2.4 

22  17.3 

6  27.7 

-10  19.6 

-0.3440 

0.6007 

0.0070 

-  4 

-60 

31  Sagittarii 

61 

0.34 

2.4 

22    3.0 

6  57.9 

-  9  50.6 

-0.5872 

0.6003 

0.0054 

-16 

-81 

ifi  Sagittarii 

5 

0.33 

2.6 

22  52.8 

7  44.2 

-  9    6.2 

+0.2450 

0.6001 

0.0037 

+28 

-24 

v«  Sagittarii 

5 

+0.33 

+2.6 

-22  48.6 

8    6.1 

-  8  45.1 

+0.1748 

0.6001 

-0.0025 

+25 

-28 

B.A.C.6448 

61 

0.32 

2.8 

23  18.9 

8  26.6 

-  8  25.4 

+0.6823 

0.6001 

-0.0018 

+61 

+  1 

0  Sagittarii 

31 

0.26 

2.4 

21  54.2 

11  50.1 

-  5  10.1 

-0.7326 

0.5989 

+0.0069 

-24 

-90 

50  Sagittarii 

6 

+0.15 

2.5 

-21  59.7 

20  17.4 

+  2  56.9 

-0.4907 

0.5962 

0.0284 

-  9 

-72 

4  Capricorni 

6 

-0.15 

2.5 

22    9.1 

91  16  55.0 

-  1  14.9 

+0.7785 

0.5870 

0.0766 

+68 

+  7 

20  Capricorni 

61 

-0.36 

+1.2 

-19  27.9 

aaio    9.1 

-8  38.9 

JO.3036 

0.5863 

+0.1150 

+  9 

-57 

11  Capricorni 

5 

0.39 

1.4 

20  17.6 

12  10.1 

-  6  42.2 

+0.7856 

0.5745 

0.1189 

+70 

+  6 

30  Capricorni 

51 

0.45 

0.6 

18  27.0 

17  58.0 

-  1     6.9 

-0.3924 

0.5711 

0.1298 

+  7 

-63 

31  Capricorni 

61 

0.45 

+0.5 

17  55.7 

18    6.4 

-  0  58.9 

-0.9139 

0.5709 

0.1300 

-24 

-90 

y  Capricorni 

31 

0.56 

-0.1 

17    9.8 

»3    3  34.8 

+  8    9.2 

-0.3973 

0.5640 

0.1465 

+  8 

-63 

6  Capricorni 

21 

-0.59 

-0.4 

-16  37.8 

6  38.7 

+11     6.7 

-0.4948 

0.5623 

+0.1513 

+  4 

-71 

39  Aquarii 

61 

0.69 

1.4 

14  44.4 

18    3.5 

-  1  52.2 

-0.6400 

0.5551 

0.168:1 

-  3 

-85 

45  Aquarii 

61 

0.74 

2.0 

13  51.6 

21     3.9 

+  1     2.0 

-1.0490 

0.5535 

0.1723 

-28 

-90 

50  Aquarii 

6 

0.76 

1.9 

14     5.6 

23  33.5 

+  3  26.6 

-0.3728 

0.5513 

0.1751 

+12 

-61 

B.  AC.  7835 

61 

0.78 

2.2 

13  29.0 

94    2    7.9 

+  5  55.8 

-0.5565 

0.5500 

0.1783 

+  4 

-76 

74  Aquarii 

6 

-0.89 

-3.0 

-12  12.5 

13    8.1 

-  7  25.7 

+o.ia'>i 

0.5440 

+0.1905 

+42 

-31 

^1  Aquarii 
^9  Aquarii 
«[^  Aquarii 

4 

0.97 

4.0 

9  41.6 

23  52.1 

+  2  57.7 

-0.4190 

0.5378 

0.1999 

+13 

-64 

4 

0.98 

4.1 

9  47.5 

9A    0  51.9 

+  3  55.6 

-0.1164 

0,5378 

0i»)09 

+29 

-45 

41 

0.98 

4.0 

10  13.2 

1  22.5 

+  4  25.2 

+0.4373 

0.5374 

0J20;)6 

+62 

-15! 

B.  AC.  8274 

7 

1.07 

5.2 

6  59.9 

15  56.1 

-  5  28.4 

+0.0230 

0.5310 

0.2105 

+38 

-37 

30  Piscium 

41 

-Ml 

-5.6 

-  6  38.0 

22  38.7 

+  1     1.8 

+1.0570 

0.5284 

+0.2132 

+83 

+22 

33  Piscium 

41 

1.13 

5.7 

6  19.8 

96    0  20.9 

+  2  40.9 

+1.0975 

052H4 

0.2141 

+84 

+25 

B.A.C.I7 

6 

1.14 

5.8 

5  51.9 

2  51.4 

+  5    6.8 

+1.1445 

0.5272 

0.2148 

+84 

+29 

14  Ceti 

6 

1.20 

7.1 

1     7.0 

15  40.8 

-  6  27.0 

-1.1660 

0.5236 

0.2178 

-31 

-90 

15  Ceti 

61 

1.21 

7.1 

-  1     7.0 

16  59.2 

-  5  10.9 

-0.8818 

0,5231 

0.2178 

-10 

-90 

26  Ceti 

6 

-1.27 

-7.8 

+  0  46.2 

97    6  13.7 

+  7  40.1 

-0.0288 

0.5214 

+0.2178 

+37 

-40 

29  Ceti 

61 

1J27 

7.9 

1  24.6 

8  23.1 

+  9  45.6 

-Oi2499 

0.5206 

0.2173 

+25 

-63 

33  Ceti 

6 

1.28 

7.9 

1  51.2 

9  43.2 

+11     3.5 

-0.4387 

0.5202 

05171 

+15 

-65 

/  Piacium 

5 

-1.30 

-8.0 

+  3    1.7 
NEW 

13  28.2 
UOOK. 

-  9  18.2 

-0.8954 

0.5202 

+0.2164 

-11 

-«7 

MAY. 

B.A.C.1272 

6 

-1.37 

-^.5 

+17    2.5 

1    4  24.6 

+  3    3.0 

+0.1732 

0.5316 

+0.1436 

+49 

-90 

«5«  Tauri 

4 

-1.34 

-6.2 

+17  16.8 

11  46.8 

+10  11.5 

+0.9301 

0.5338 

+0.1330 

+00 

+23 

<r'  Tauri 

51 

-1.34 

-6.2 

+17  11.0 

12  21.2 

+10  44.8 

+1.1130 

0.5338 

+0.1.323 

+90 

+38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

MAY. 

Thb  Stab's 

At  GoMJUNcnoM  nr  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Bed'na  Aroni 
1888.0. 

Apparent 
PeSbaUon. 

Waahinf^ton 
Mean  Time. 

Hour  Angle 
H 

Y 

«' 

y' 

N. 

S. 

0 
+  8 

Aa 

Ad 

^  Tauri 

5 

-1.34 

^:o 

+17  40.3 

d    h    in 
1  13    1.6 

h     m 
+11  23.9 

+0.6605 

0.5338 

+0.1310 

0 
+>^8 

e  Tauri 

3i 

1.34 

5.7 

18  55.9 

14  32.1 

-11     8.3 

-0^388 

0.5346 

0.1288 

+  9 

-60 

B.  AC.  1468 

t>i 

1.30 

5.4 

18  31.8 

23  10.5 

-  2  46.2 

+0.9614 

0.5370 

0.1153 

+90 

+28 

t  Tauri 

5i 

1.29 

5.3 

18  38.9 

9    1  38.8 

-  0  22.6 

+1.1110 

0.5373 

0.1113 

+90 

+40 

I  Tauri 

5i 

1.25 

4.6 

20  16.1 

9  33.9 

+  7  17.5 

+0.1442 

0.5389 

0.0980 

+47 

-16 

0  Tauri 

6 

-1.20 

-3.9 

+21  50.3 

19    2.2 

-  7  32.4 

-0.7467 

0  5408 

+0.0816 

-  4 

-68 

C  Tauri 

3^ 

1.17 

3.7 

21     4.3 

23  49.8 

-  2  54.0 

+0.4751 

0.5417 

0.0727 

+71 

+  4 

141  Tauri 

6i 

1.10 

2.9 

22  23.9 

3  11   12.1 

+  8    6.1 

-Oi8890 

0.5449 

0.0518 

+22 

^\6 

3  Geminorum 

6i 

1.07 

2.5 

23    7.8 

14  58.7 

+11  45.3 

-0.9204 

0.5455 

0.0444 

-17 

-67 

6  Geminorum 

6i 

1.07 

2.5 

22  55.9 

16  12.1 

-11     3.7 

-0.6452 

0.5455 

0.0425 

+  2 

-60 

ri  Geminorum 

3(1 

-1.06 

-2.5 

+22  :i2.3 

17  25.2 

-  9  53.0 

-0.1608 

0.5455 

+0.0400 

+29 

-27 

fi  Geminorum 

3 

1.01 

2.3 

22  34.2 

21  12.9 

-  6  12.6 

-0.0592 

0.5457 

0.0325 

+35 

-21 

d  Geminorum 

6 

0.89 

1.8 

21  53.5 

4  10  38.1 

+  6  46.0 

+0.9539 

0.5464 

+0.0065 

+90 

+38 

44  Geminorum 

6 

0.83 

1.2 

22  48.2 

17    2.8 

-11     1.9 

-0.0554 

0.5471 

-0.0065 

+35 

-18 

if  Geminor.   mult. 

3i 

0.76 

1.0 

22  11.1 

23  58.8 

-  4  19.6 

+0.5378 

0.5471 

0.0203 

+76 

+12 

58  Geminorum 

^ 

-0.75 

-0.6 

+23    9.4 

A    1  31.3 

-2  50.2 

-0.5710 

0.5471 

-0.0230 

+  6 

-53 

63  Geminor.  muU. 

5i 

0.72 

1.0 

21  40.3 

3  33.1 

-  0  52.5 

+1.0190 

0.5473 

0.0269 

+90 

+41 

84  Geminorum 

^ 

0.59 

0.2 

22  37.1 

15  20.2 

+10  31.4 

-0.4808 

0.5464 

0.0503 

+11 

-48 

7  Cancri 

H 

0.53 

05 

22  22.9 

20  24.5 

-8  34.4 

-0.4982 

0.5464 

0.0601 

+10 

-51 

/««  Cancri 

51 

0.50 

0.3 

21  54.2 

22  15.1 

-  6  47.4 

-0.0842 

0.5462 

0.0632 

+34 

-25 

B.A.C.S8788 

6 

-0.43 

-0.2 

+21     5.9 

•    4    9.7 

-1     4.6 

+0.3894 

0.5453 

-0.0746 

+64 

-2 

tj  Cancri 

51 

0.36 

0.2 

20  49.0 

9  58.6 

+  4  32.9 

+0.2318 

0.5453 

0.0853 

+53 

-11 

35  Cancri 

61 

0.34 

0.4 

19  58.3 

11   13.2 

+  5  45.1 

+1.0500 

0.5453 

0.0875 

44W 

+38 

39  Cancri 

61 

0.32 

0.3 

20  23.9 

13  27.6 

+  7  55.1 

+0.3807 

0.5444 

0.0919 

+63 

-  4 

40  Cancri 

61 

0.32 

0.3 

20  21.7 

13  30.0 

+  7  57.4 

+0.4172 

0.5444 

0.0919 

466 

-  2 

t  Cancri 

61 

-0.31 

-0.5 

+19  56.3 

13  37.6 

+  8    4.7 

+0.8690 

0.5444 

-0.0921 

+90 

+24 

80  Cancri 

61 

0.13 

0.5 

18  29.9 

7    4  31.3 

-  1  30.7 

+0.8588 

0.5424 

0.1184 

+90 

+21. 

83  Cancri 

51 

-0.10 

0.6 

18  10.6 

7  51.8 

+  1  43.3 

+0.8028 

0.5424 

0.1243 

+90 

+171 

8  Leonis 

51 

+0.01 

0.8 

16  560 

16  27.1 

+10     1.9 

+1.0180 

0.5407 

0.1381 

+90 

+30 

37  Leon  10 

51 

0.24 

1.4 

14  16.9 

8  11  24.6 

+  4  22.6 

+0.9590 

0.5403 

0.1670 

+W 

+22 

42  Leonis 

6 

+0.26 

-1.0 

+15  32.1 

13  52.3 

+  6  45.5 

-0.7955 

0.5399 

-0.1701 

-  6 

-74 

t  Leonis 

51 

0.31 

1.2 

14  42.3 

18  50.8 

+11  34.5 

-0.7695 

0.5392 

0.1768 

-  4 

-75 

»  Virginia 

6 

0.65 

2.9 

8  44.8 

lO    2  39.5 

-  5  38.0 

-0.6944 

0.5404 

0.2113 

+  1 

-81 

J*  Virginis 

4 

0.69 

3i2 

7    9.0 

6  11.8 

-  2  12.6 

+0.2149 

0.5412 

0.2143 

+51 

-25 

c  Virginis 

51 

0.86 

3.9 

3  55.8 

22  34.4 

-10  21.9 

-0.0634 

0.5442 

0.2250 

+34 

-41 

B.  AC.  4254 

6 

+0.92 

-4.3 

+  2  27.9 

11    7     1.0 

-  2  11.9 

-0.4769 

0.5470 

-Oi2289 

+13 

-68 

80  Virginis 

6 

M5 

5.0 

-  4  49.9 

19    9  11.0 

+  9    5.5 

+0.6642 

0.5576 

0.2305 

+85 

+  9 

88  Virginis 

61 

1.20 

5.1 

6  17.1 

14  53.1 

+  4  35.7 

+1.0190 

0.5610 

0.2289 

+84 

+19 

f  i  Librw 

6 

1.36 

4.1 

11  26.8 

13  19  20.4 

+  8    1.8 

-0.1188 

0,5781 

0.2082 

+29 

-45 

f>  Libre 

51 

1.36 

4.0 

10  57.8 

20  20.4 

+  8  59.6 

-0.8039 

0.5784 

0.2071 

-  9 

-90 

y  LibrflB 

41 

+1.42 

-3.1 

-14  25.2 

14  12  10.8 

+  0  14.0 

-0.5065 

0.5888 

-0.1853 

+  6 

-72 

e  Libre 

41 

1.44 

2.7 

16  24.2 

19  27.7 

+  7  14.0 

+0.1393 

0.5947 

0.1728 

+38 

-31 

X  Ophiuchi 

41 

1.45 

-1.4 

18  12.3 

15    8  25.8 

-  4  18.9 

-0.1718 

0.6015 

0.1473 

+19 

-49 

\  Ophiuchi 

5 

1.41 

+0.6 

20  59.6 

16    4  54.7 

-  8  40.4 

+0.0262 

0.6098 

0.0992 

+24 

-37 

58  Ophiuchi 

51 

1.36 

1.5 

21  37.7 

13  18.6 

-  0  37.6 

-0.0902 

0.6121 

0.0774 

+17 

-43 

P.  xvii,  330 

51 

+1.31 

+2.4 

-23    8.4 

20  47.9 

+  6  32.9 

+0.8933 

0.6131 

-0.0572 

+67 

+14 

P.  xvii,  334 

51 

1.31 

2.4 

22  50.3 

20  55.0 

+  6  39.7 

+0.5893 

0.6131 

0.0568 

+57 

-  5 

Jupiter 

23    0.2 

17    9  59.3 

-  4  49.1 

+0.2474 

0.6156 

0.0203 

+30 

-25 

28  Sagittarii 

51 

1.16 

3.5 

22  30.3 

12  42.7 

-  ar  12.6 

-0.2904 

0.6116 

0.0132 

+  1 

-57 

v>  Sagittarii 

5 

1.13 

3.7 

22  52.7 

15  37.9 

+  0  35.3 

+0.0545 

0.6113 

0.0051 

+18 

-35 

v'  Sagittarii 

5 

+1.13 

+3.7 

-22  48.5 

15  59.0 

+  0  55.6 

-0.0165 

0.6110 

-0.0035 

+14 

-40 

fi.A.C.6448 

61 

1.12 

3.8 

23  18.8 

16  18.8 

+  1  14.5 

+0.4825 

0.6110 

-0.0031 

+44 

-11 

0  Sagittarii 

31 

1.08 

3.9 

21  54.1 

19  35.2 

+  4  22.8 

-0.9139 

0.6105 

+0.0068 

-36 

-90 

50  Sagittarii 

6 

1.00 

4.3 

21  59.6 

18    3  45.1 

-11  47.7 

-0.6860 

0.6070 

0.0281 

-20 

-90 

53  Sagittarii 

61 

0.94 

4.9 

23  40.6 

8  52.0 

-  6  53.6 

+1.1750 

0.6053 

0.0417 

+66 

+40 

B.A.C.6727 

6 

+0.94 

+4.9 

-23  40.8 

8  58.7 

-  6  47.0 

+1.1830 

0.6050 

+0.0421 

+66 

+41 

4  Capricorn  i 

6 

+0.75 

+5.4 

-22    9.0 

23  42.3 

+  7  20.9 

+0.5487 

0.5958 

+0.0788 

+55 

-  8 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 

MAY. 

Thb  Stas*b 

At  GoHJUMonoK  in  B.  A. 

Umiting 

Name. 

Mag. 

Bed'nsfirom 
1880.0. 

ApTxarent 
Decimation. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

«' 

Sf* 

N. 

0 

S. 

Aa 

_A« 

a 

II 

O         / 

d     h    m 

h    m 

20  Capricorni 

^ 

+0.53 

+4.9 

-19  27.8 

19  16  27.1 

-  0  33.2 

-0.5272 

0.5835 

+0.1164 

-  3 

-75 

n  Capricorni 

5 

0.50 

5.2 

20  17.5 

18  24.9 

+  1  20.1 

+0.5458 

0.5813 

0.1204 

+58 

-  8 

30  Capricorni 

^h 

0.42 

4.7 

18  26.9 

90    0    4.3 

+  6  46.8 

-0.6206 

0.5769 

0.1313 

-  7 

-84 

31  Capricorni 

6i 

0.42 

4.5 

17  55.6 

0  12.3 

+  6  54.4 

-1.1360 

0.5769 

0.1314 

-41 

-90 

y  Capricorni 

H 

0.30 

4.3 

17    9.7 

9  28.2 

-  8  10.0 

-0.6272 

0.5690 

0.1478 

-  5 

-84 

6  Capricorni 

Si 

+0.26 

+4.1 

-16  37.7 

12  28.4 

-  5  16.3 

-0.7242 

0.5666 

+0.1529 

-10 

-901 

50  Aquarii 

6 

+0.05 

3.0 

14     5.5 

ai    5    6.8 

+10  47.3 

-0.6020 

0.5541 

0.1768 

0 

-80 

74  Aquarii 

6 

-0.10 

2.0 

12  12.5 

18  32.6 

-  0  13.8 

-0.0908 

0.5450 

0.1916 

+29 

-44 

y>>  Aquarii 

0.21 

1.0 

9  41.5 

)i9    5  12.5 

+10    5.3 

-0.6403 

0.5:^82 

0.2009 

+  2 

-83 

\\fl  Aquarii 

0.23 

0.8 

9  47.4 

6  12.0 

+11     3.0 

-0.3369 

0.5371 

0.2016 

+18 

-59 

t^'  Aquarii 

4i 

-0.24 

+1.1 

-10  13.1 

6  42.6 

+11  32.6 

+0.2158 

0.5367 

+0.2018 

+48 

-27 

B.  AC.  8274 

0.37 

-0.2 

6  59.8 

21    14.8 

+  1  37.6 

-0.1823 

0.5296 

0.2110 

+27 

-49 

30  Piscium 

4^ 

0.43 

0.7 

6  37.9 

93    3  58.0 

+  8    8.3 

+0.8562 

0.5270 

0.2141 

^i 

+  8 

33  PiBcium 

'^.i 

0.45 

0.8 

6  19.7 

5  40.5 

+  9  47.7 

+0.9008 

0.5258 

0.2144 

+84 

+11 

B.A.C.17 

0.47 

1.1 

5  51.8 

8  11.5 

-11  45.8 

+0.9448 

0.5253 

0.2153 

*Si 

+14 

20  Ceti 

5 

-0.66 

-2.7 

-  1  44.9 

5»4    6    7.9 

+  9  31.6 

+1.3105 

0.5181 

+0.2182 

+88 

+46 

26  Ceii 

6 

0.69 

3.5 

+  0  46.3 

11  44.5 

-  9     1.7 

-0.1838 

0.5177 

0.2180 

+29 

-50' 

2()  Ceti 

^h 

0.71 

3.7 

1  24.7 

13  55.1 

-  6  55.0 

-0.3999 

0.5169 

0.2175 

+17 

-63, 

33  Ceti 

6 

0.72 

3.8 

1  51.3 

15  15.9 

-  5  36.4 

-0.5891 

0.5169 

0.2172 

+  7 

-78! 

35  Ceti 

64 

0.73 

3.9 

1  53.1 

16. 17.8 

-  4  36.4 

-0.3971 

0.5169 

0.2172 

+18 

-63 

/  Piscium 

5 

-0.75 

-4.3 

+  3     1.8 

19    3.0 

-  1  56.0 

-1.0400 

0.5163 

+0.2164 

-20 

-87 

V  Piscium 

4i 

0.84 

4.9 

4  55.5 

M    7  25.8 

+10    5.2 

-0.4411 

0.5152 

0.2129 

+15 

-65 

64  Ceti 

H 

0.94 

5.5 

8    2.9 

23    6.4 

+  1   18.5 

-0.5702 

0.5164 

0.2047 

+  8 

-73 

f  1  Ceti 

44 

0.94 

5.6 

8  19.4 

23  57.5 

+  2    8.3 

-0.6995 

0.5164 

0.2042 

+  1 

-82 

B.A.C.755 

61 

0.97 

5.9 

10    3.7 

SMI    7     7.7 

+  9    5.9 

-1.1550 

0.5181 

0.1996 

-30 

-80 

f«Ceti 

44 

-0.97 

-5.5 

+  7  57.6 

7  53.1 

+  9  50.0 

+I.30I5 

0.5182 

+0.1993 

+90 

+48: 

B.A.C.830 

6 

1.01 

5.9 

10  15.9 

15  19.0 

-  6  57.1 

+0.2308 

0.5192 

0.1936 

+52 

-23' 

fi  Ceti 

44 

1.02 

5.8 

9  38.6 

16  34.4 

-  5  43.9 

+1.1580 

0.5193 

0.1923 

+90 

+33 

Lalande  5725 

6 

1.07 

6.1 

12  45.6 
NEW 

ay    3  38.1 
MOON, 

+  5    0.2 

-0.1986 

0.5223 

0.1825 

-43 

-77 

C  Tauri 

34 

-1.18 

-3.6 

+21     4.3 

30    6  13.2 

+  5  16.8 

+0.5630 

0.5425 

+0.0740 

+79 

+  9 

1   (leminorum 

5 

1.15 

2.8 

23  16.2 

18  42.3 

-  6  38.5 

-1.0960 

0.5450 

0.0510 

-31 

-67 

n  Geminorum 

34 

1.13 

2.6 

22  32.3 

23  47.5 

-  1  43.2 

-0.0463 

0.5462 

0.0414 

+36 

-21 

fA  Geminorum 

3 

1.12 

2.3 

22  34.2 

31    3  34.9 

+  1  56.8 

+0.0593 

0.5467 

0.0342 

+43 

-15 

d  Geminorum 

6 

-1.03 

-1.7 

+21  53.5 

16  59.5 

-  9    5.1 

+1.0925 

0.5480 

+0.0074 

+90 

+48 

44  Geminorum 

6 

-0.99 

-1.2 

+22  48.2 

23  24.0 

-  2  53.2 

+0.0850 

0.5480 

-0.0054 

+44 

-11 

JUNE. 

A  Geminor.    lavli. 

34 

-0.95 

-1.0 

+22  11.1 

1    6  20.2 

+  3  49.2 

+0.6858 

0.5480 

-0.0189 

+90 

+21  1 

58  Geminorum 

64 

0.94 

0.8 

23    9.4 

7  52.8 

+  5  18,8 

-0.4233 

0.5482 

0.0222 

+15 

-41 1 

63  Geminor.   mult. 

54 

0.92 

1.0 

21  40.3 

9  54.6 

+  7  16.5 

+1.1740 

0.5484 

0.0262 

+90 

+55 

82  Geminorum 

64 

0.85 

0.0 

23  24.8 

19  36.7 

-  7  21.5 

-1.1020 

0.5475 

0.0454 

-32 

-67 

84  Geminorum 

64 

0.83 

-0.1 

22  37.1 

21  42.9 

-  5  19.5 

-0.3211 

0.5474 

0.0493 

+20 

-38 

7  Cancri 

64 

-0.78 

+0.1 

+22  22.9 

a    2  48.2 

-  0  23.2 

-0.3352 

0.5464 

-0.0590 

+20 

-39 

fi^  Cancri 

64 

0.78 

0.3 

22  57.1 

3  56.9 

+  0  43.3 

-1.0330 

0.5464 

0.0614 

-25 

-67! 

//«  Cancri 

54 

0.76 

O.l 

21  54.2 

4  39.2 

+  1  24.2 

+0.0810 

0.5464 

0.0627 

+43   -1611 

B.A.C.2788 

6 

0.70 

0.2 

21     5.9 

10  35.6 

+  7    8.9 

+0.5644 

0.5453 

0.0740 

+79 

+  91 

T}  Cancri 

54 

0.67 

0.4 

20  49.0 

16  26.5 

-11  11.6 

+0.4110 

0.5438 

0.0848 

+65 

-  2 

35  Cancri 

64 

-0.64 

+0.3 

+19  58.3 

17  41.6 

-  9  58.9 

+1.2330 

0.5438 

-0.0870 

+90 

+56, 

39  Cancri 

64 

0.62 

0.5 

20  23.9 

19  57.1 

-  7  47.9 

+0.5623 

0.5428 

0.0900 

+78 

+  7 

40  Cancri 

64 

0.62 

0.5 

20  21.7 

19  59.6 

-  7  45.5 

+0.5971 

0.5428 

0.0911 

+82 

+  9 

e  Cancri 

64 

0.62 

0.4 

19  56.3 

20    7.4 

-  7  38.0 

+1.0520 

0.5428 

0.0911 

+90 

+37 

y  Cancri 

44 

0.61 

0.9 

21  52.1 

21  26.4 

-  6  21.6 

-1.1920 

0.5426 

0.0940 

-41 

-45S 

80  Cancri 

64 

-0.46 

+0.6 

+18  2il9 

3  11     9.1 

+  6  54.7 

+1.0530 

0.5404 

-0.1176 

+90 

+35 

1  83  Cancri 

5i   -0.41 

+0.6 

+18  10.6 

14  32.U    +10  ll.0i+0.9<)63 

0.5392 

-0.1229 

+90 

+301 
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ET*FiMENTS  FOR  THE  PREDICTION  OP  OOOULTATIONS. 

JtJNE. 

Tot  Star's 

At  OoNJDNcnoN  nr  B.  A, 

Limltinff 
ParaUels. 

Ksme. 

M»g. 

Bed'na  from 
1889.0. 

Deviation. 

Washington 
MeanT&ne. 

Hour  Angle 

Y 

z' 

y* 

N. 

S. 

Aa 

A<) 

8  LeoniB 

H 

-0*30 

♦tfo 

+1^56.0 

d     h    m 
3  23  14.4 

h    m 
-  5  23.3 

♦1.2200 

0.5386 

-0.1373 

+90 

^ 

37  Leonis 

54 

0.10 

0.3 

14  16.9 

4  18  31.4 

-10  42.9 

+1.1630 

0.5342 

0.1651 

+90 

+38 

42  LeoniB 

6 

0.08 

0.7 

15  32.1 

21     2.2 

-  8  16.9 

-0.6113 

0.5342 

0.1685 

+  5 

-69 

i  LeoniB 

H 

-0.02 

+0.6 

14  42.3 

A    2    7.0 

-  3  21.7 

-0.5860 

0.5328 

0.1749 

+  7 

-69 

a  VirginiB 

6 

♦0.37 

-0.8 

8  44.9 

•  10  44.7 

+  4  14.9 

-0.5229 

0.5323 

0.2088 

+11 

-69 

V  Virginis 

4 

♦0.42 

-1.2 

+  7    9.1 

14  23.2 

+  7  46.5 

+0.3948 

0.5323 

-0.2116 

+62 

-16 

IT  Virginis 

5 

0.51 

1.1 

7  13.9 

21  44.6 

-  9    5.9 

-1.26-iO 

0.5339 

0.2168 

-41 

-83 

e  Virginia 

51 

0.61 

2.1 

3  55.9 

7    7  15.5 

+  0    7.2 

+0.1007 

0.5352 

0.2222 

+44 

-33 

B.A.C.4254 

6 

0.72 

2.3 

+  2  28.0 

15  57.6 

+  8  32.7 

-0.3264 

0.5382 

0.2259 

+21 

-58 

BO  Virginia 

6 

1.02 

3.2 

-  4  49.9 

8  18  54.1 

♦10  36.6 

+1.0080 

0.5492 

0.2283 

+85 

+18 

88  Virginia 

(4 

♦1.10 

-3.8 

-  6  17.1 

9    0  45.3 

-  7  44.0 

+1.1460 

0.5530 

-0.2271 

+84 

+29 

^1  Libra 

6 

1.42 

3.7 

11  26.8 

lO    5  50.1 

-  3  40.4 

-0.0514 

0.5720 

0.2075 

+32 

-42 

^>  Libra 

H 

1.43 

3.5 

10  57.8 

6  51.1 

-  2  41.5 

-0.7396 

0.5735 

0.2065 

-  6 

-90 

y  Libra 

*i 

1.58 

2.9 

14  25.2 

22  53.8 

-11  14.8 

-0.4678 

0.5865 

0.1858 

+  8 

-69 

ff  Libra 

6 

1.61 

2.8 

15  19.1 

11    2  20.8 

-  7  55.7 

-0.2102 

0.5882 

0.1803 

+21 

-51 

e  Libra 

*i 

♦1.64 

-2.7 

-16  24.2 

6  13.9 

-  4  11.6 

+0.1708 

0.5921 

-0.1741 

+40 

-29 

X  Ophiuchi 

*i 

1.75 

-1.6 

18  12.3 

19  14.0 

+  8  17.5 

-0.1634 

0.6008 

0.1490 

+20 

-48 

f  Ophiuchi 

5 

1.84 

+0.6 

20  59.6 

19  15  35.8 

+  3  48.8 

+0.0049 

0.6135 

0.1013 

+24 

-38 

58  Ophiuchi 

H 

1.85 

1.5 

21  37.7 

23  52.4 

♦11  44.5 

-0.1254 

0.6172 
0.6253 

0.0792 

+15 

-46 

Jupiter 

23  10.8 

13  15  51.0 

♦  3     1.9 

+0.4796 

0.0341 

+47 

-11 

28  Sagittarii 

5i 

♦1.81 

+4.4 

-22  30.4 

22  49.6 

♦  9  42.4 

-0.3497 

0.6205 

-0.0127 

-  3 

-61 

yi  Sagittarii 

5 

180 

4.7 

22  52.7 

14    1  40.4 

-11  34.1 

-0.0147 

0.6197 

0.0060 

+14 

-40 

v3  Sagittarii 

5 

1.79 

4.T 

22  48.5 

2     1.1 

-M   14.2 

-0.0866 

0.6197 

-0.0049 

+11 

-43 

0  Sagittarii 

3h 

1.77 

5.1 

21  54.1 

5  31.6 

-  7  52.7 

-0.9754 

0.6194 

+0.0049 

-40 

-90 

4  Capricorn  i 

6 

1.55 

7.5 

22    9.0 

15    8  48.0 

-  5  45.4 

+0.4380 

0.6064 

0.0793 

+47 

-14 

If  Capricorni 

5 

+1.34 

+8.3 

-20  17.5 

16    2  53.1 

+11  36.1 

+0.4207 

0.5923 

+0.1217 

+60 

-15 

30  Capricorni 

H 

1.27 

8.1 

18  26.9 

8  20.8 

-  7    8.9 

-0.7302 

0.5883 

0.1329 

-13 

-90 

y  Capricorni 

3i 

1.16 

8.1 

17    9.7 

17  26.0 

+  1  35.6 

-0.7423 

0.5790 

0.1502 

-11 

-90 

d  Capricorni 

21 

1.12 

8.0 

16  37.7 

20  20.1 

♦  4  23.2 

-0.8364 

0.5769 

0.1548 

-17 

-90 

29  Aquarii      mult. 

64 

1.05 

8.3 

17  29.8 

17    2  51.4 

+10  40.0 

+1.0860 

0.5719 

0.1658 

+73 

+27 

50  Aquarii 

6 

+0.93 

+7.6 

-14     5.5 

12  26.7 

-  4     5.2 

-0.7275 

0.5623 

+0.1793 

-  7 

-90 

B.A.C.7835 

64 

0.90 

7.5 

13  28.9 

14  54.4 

-  1  42.7 

-0.9095 

0.5613 

0.1826 

-18 

-90 

56  Aquarii 

64 

0.90 

8.0 

15     9.0 

15     1.0 

-  1  36.3 

+0.8222 

0.5611 

0.1828 

+75 

+  7 

74  Aquarii 

6 

0.77 

7.2 

12  12.4 

18    1  29.3 

+  8  30.5 

-0.2289 

0.5522 

0.1945 

+22 

-52 

^1  Aquarii 

4 

0.67 

6.2 

9  41.4 

11  52.6 

-  5  27.0 

-0.7731 

0.5448 

0.2035 

-  7 

-90 

^  Aquarii 

4 

♦0.64 

+6.3 

-  9  47.3 

12  50.7 

-  4  30.7 

-0.4732 

0.5437 

+0.2042 

+11 

-68 

^Aquarii 

44 

0.63 

6.4 

10  13.0 

13  20.4 

-  4     2.0 

+0.0728 

0.5432 

0.2044 

+40 

-35 

B.A.C.8274 

7 

0.46 

5.2 

6  59.7 

19    3  33.5 

+  9  43.7 

-0.3240 

0.5:i44 

0.2133 

+20 

-58 

30  Piscium 

44 

0.40 

4.9 

6  37.8 

10    9.3 

-  7  52.9 

+0.7101 

0.5308 

0.2159 

+84 

0 

33  Piacium 

44 

0.38 

4.7 

6  19.6 

11  49.9 

-  6  15.4 

+0.7523 

0.5296 

0.2163 

+80 

+  2 

B.A.C.17 

6 

+0.35 

+4.6 

-  5  51.7 

14  18.5 

-  3  51.3 

+0.7J)74 

0.5283 

+0.2169 

+84 

+  5 

15  Ceti 

64 

0.21 

2.8 

1     6.8 

90    4  18.8 

+  9  43.5 

-1.1810 

0.5223 

0.2194 

-32 

-90 

20  Ceti 

5 

0.13 

2.9 

-  1  44.8 

11  58.0 

-  6  51.0 

+1.1750 

0.5201 

0.2197 

+88 

+31 

96  Ceti 

6 

0.08 

1.8 

+  0  46.3 

17  31.8 

-  1  27.1 

-0.3059 

0.5183 

0.2189 

+22 

-57 

29  Ceti 

64 

0.06 

1.5 

1  24.7 

19  41.3 

+  0  38.6 

-0.5214 

0.5181 

0.2187 

+11 

-72 

33  Ceti 

6 

♦0.05 

+1.4 

+  1  51.3 

21     1.6 

+  1  56.6 

-0.7060 

0.5174 

+0.2182 

+  1 

-89 

35  Ceti 

64 

0.04 

1.4 

1  53.1 

22    3.0 

+  2  56.!2 

-0.5160 

0.5169 

0.2178 

+11 

-71 

/  Piscium 

6 

+0.03 

1.0 

3     1.8 

ai    0  47.1 

+  5  35.5 

-1.1540 

0.5164 

0.2173 

-29 

-87 

V  PiBcium 

44 

-0.09 

+0.1 

4  55.6 

13    7.1 

-  6  86.1 

-0.5524 

0,5150 

0.2130 

+  9 

-74 

64  Ceti 

54 

0M3 

-1.1 

8    3.0 

5W    4  46.8 

+  8  46.3 

-0.6709 

0.5150 

0.2053 

+  3 

-81 

f  •  Ceti 

44 

-0.24 

-1.2 

+  8  19.5 

5  37.8 

+  9  35.9 

-0.7982 

0.5148 

+0.2045 

-  5 

-82 

B.A.C,755 

64 

0.29 

1.9 

10     3.8 

12  48.6 

-  7  25  8 

-1.2480 

0.5162 

0.2000 

-40 

-80 

f«Ceti 

44 

0.30 

1.3 

7  57.7 

13  34.1 

-  6  41.7 

+1.2040 

0.5162 

0.1993 

+90 

^i7 

B.A.C.830 

6 

0.36 

2.0 

10  16.0 

21     1.0 

+  0  32.2 

+0.1444 

0.5170 

0.1934 

+47 

-28 

fi  Ceti 

44 

0.37 

1.9 

9  38.7 

22  17.2 

+  1  46.2 

+1.0720 

0.5170 

0.1J«6 

+90 

+26 

Lalande  5725 

6 

-0.45 

-2.7 

+12  45.7 

»3    9  22.8 

-11  27.7 

-0.2752 

0.5198+0.1821 

+24 

-49 

Vbhus 

+14     6.5 

12  59.6 

-  7  57  3 

-i.ino 

0.4865' +0.1705 1-27 

-76 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

JUNE. 

Thk  STAB'8 

At  CoxjUHcnoH  ni  B.  A. 

T.iiwtthig 

PanndS: 

Name. 

Mag. 

Red'ns  from 
1889.0. 

Apmunent 
Deaihiation. 

WaahinKtoB 
Mean  Time. 

HonrAngle 
H 

Y 

X' 

y* 

N. 

-29 
-14 
+47 
+90 
+90 

8. 

-74  j 

-73 

-22 

+23 

♦37 

-0*57 
0.61 
0.66 
0.71 
0.71 

Ad 
.3:4 

3.5 
3.5 
3.4 
3.4 

B.A.C.niD 
B.A.C.1206 
B.  AC.  1272 

<J»Tauri 
d'Tauri 

6 
6 
6 
4 
5i 

+1§  104 

16  59.7 

17  2Jb 
17  16.8 
17  11.0 

d    h    m 

M    2  14.4 

9  10.2 

16  37.0 

M    0    2.6 

0  37.2 

h     m 
+  4  53.7 
+11  37.1 
-5    9.7 
+  2    2.3 
+  2  35.7 

-1.1160 

-0.9208 
+0.1479 
+0.9243 
+1.1110 

0.5241 
0.5265 
0.5889 
0.5313 
0.5313 

+0.1638 
0.1554 
0.1456 
0.1350 
0.1342 

d'  Tauri 
t  Tauri 
i  Tauri 
I  Tauri 
C  Tauri 

5 
3i 
H 
5i 

H 

-0.72 
0.72 
0.77 
0.80 
0.85 

-3.5 
3.6 
3.3 
3.4 
3.0 

+17  40.3 
18  55.9 
18  38.9 

20  16.1 

21  4.4 

NEW 

1  17.9 

2  49.0 
13  59.4 
21  56.1 

M  12  13.3 

MOON. 

+  4  15.1 
+  4  43.5 

-  8  27.0 

-  0  45iJ 
-10  65.6 

+0.6582 
-0.5398 
+1.1430 
+0.1906 
+0.5630 

0.5314 
0.5319 
0.5360 
0.5384 
0.5433 

+0.1333 
0.1309 
0.1135 
0.1004 

+0.0754 

+88 
+  9 
+9<» 
+50 
+77 

+  7 

+43 
-15 

♦  8 

6  Geminor.   mtdt. 
fi*  Cancri 

B.A.C.2788 

3i 
54 
6 

-0.87 
0.79 
0.75 

-0.9 

+0.2 

0.4 

+22  11.1 
21  54.2 
21     5.9 

M  12  15.8 

»  10  30.5 

16  25.7 

+11  32.3 
+  9    2.9 
-  9  13.6 

+0.7117 
+0.1179 
+0.6030 

0.6496 
0.6478 
0.5467 

-0.0185 
0.0622 
0.0740 

+90 
+46 
+83 

+22 
-14 
♦11 

tf  Cancri 
35  Cancri 

39  Cancri 

40  Cancri             « 
e  Cancri 

5(1 
6i 

-0.73 
0.71 
0.70 
0.70 
0.69 

+0.6 
0.6 
0.7 
0.7 
0.7 

+20  49.0 

19  58.3 

20  23.9 
20  21.7 
19  56.3 

22  15.8 

23  30.6 
ao    1  45.9 

1  48.3 
1  56.2 

-  3  35.0 

-  2  22.6 
-0  11.7 

-  0    9.4 

-  0    1.7 

+0.4540 
+1.2770 
+0.6056 
+0.6404 
+1.0950 

0.6459 
0.5458 
0.5445 
0.5446 
0.5446 

-0.0946 
0.0870 
0.0908 
0.0908 
0.0911 

469 

+90 

4<« 

+87 
♦90 

♦  2 
+64 

♦  9 
+11 
+41 

V  Cancri 
80  Cancri 
83  Cancri 

4i 

-0.70 

0.60 

-0.56 

+0.7 

1.0 

+1.0 

+21  52.1 

18  29.9 

+18  10.6 

3  15.0 
16  57.0 
20  20.0 

+  1   14.5 

-  9  30.1 

-  6  13.6 

-1.1490 
+1.1040 
+1.0510 

0.5446 
0.5413 
0.5409 

-0.0934 

0.1176 

-0.1228 

-36 

+00 
+00 

-68 
+39 
+34 

JULY. 

8  Leonia 
37  Leonia 
42  Leonia 

i  Leonia 

5i 

6 

54 

-0.50 
0.32 
0.30 

-0.25 

+1.3 
1.3 
1.6 
1.6 

+16  56.0 

14  16.9 

15  32.1 
14  42.3 

1    5    2.9 

9    0  25.0 

2  56.9 

8    4.2 

+  2  12.6 

-  3    1.9 

-  0  34.8 
+  4  23.0 

+li2750 
+1.2280 
-0.5551 
-0.5307 

0J>380 
0.5341 
0.5332 
0.5320 

-0.1370 
0.1648 
0.1680 
0.1744 

+90 
+90 
+  8 
+10 

+57 
+45 
-66 
-65 

u  Virginia 
V  Virginia 
TT  Virginia 
e  Virginia 
B.A.C.4254 

6 

4 
5 
5i 
6 

+0.09 
0.13 
0.21 
0.35 
0.45 

♦0.8 

0.5 

+0.7 

-0.2 

0.5 

+  8  44.9 
7    9.1 
7  13.9 
3  55.9 

+  2  28.0 

3  17    8.8 
20  51.3 

4  4  22.2 
14    6.5 
23    2.2 

-11  33.4 

-  7  57.8 

-  0  40.7 
+  8  45.7 
-6  35i2 

-0.4717 

+0.4610 
-1.2170 
+0.1617 
-0.2745 

0.5320 
0.5272 
0.5277 
0.5288 
0.5302 

-0ii088 
0.2096 
0.2145 
0.2196 
0.2229 

+13 
+67 
-36 
+48 
♦24 

-65 
-12 
-83 
-30 
-54 

80  Virginia 
88  Virginia 
f  1  Libre 
fa  Libras 
17  Libra 

6 
6i 
6 
5i 

7 

+0.79 
0.87 
1.27 
1.27 
1.28 

-2.2 
2.5 
2.5 
2.4 
2.3 

-  4  49.8 

6  17.0 

11  26.7 

10  57.7 

10  42.5 

«    2  47.7 

8  50.5 

7  14  54.0 

15  57.1 

16  36.6 

-  3  42.1 
+  2    8.9 
+  7  11.5 
+  8  12.5 
+  8  50.6 

+1.0710 
+1.2095 
-0.0169 
-0.7204 
-1.1110 

0.5401 
0.6437 
0.5620 
0.5633 
0.5639 

-0ii248 
0.2234 
0J3I38 
0Ji033 
0.2029 

4«5 
464 
+35 
-5 
-30 

+23 
♦35 

-40 
-90 
-90 

18  Libra 
o3  Libra 
Y  Libra 
17  Libra 
e  Libra 

6i 

4i 

6 

4i 

+1.28 
L44 
1.50 
1.55 
1.61 

-2.3 
2.7 
2.3 
2.2 
2.2 

-10  41.9 
14  44.3 

14  25.1 

15  19.1 

16  24.2 

16  53.5 

8    3  13.9 

8  30.1 

12    3.3 

16    3.1 

+  9    6.8 
-  4  55.0 
+  0    9.6 
+  3  34.8 
+  7  25.6 

-1.1770 
+0.8594 
-0.4467 
-0.1880 
+0.1960 

0.5643 
0.5719 
0.5765 
0.5793 
0.5830 

-0.2026 
0.1903 
0.1830 
0.1777 
0.1712 

-36 
+75 
+  9 
+22 
+41 

-90 
+10 
-67 

-60 

-28 

49  Libra 
X  Ophiuchi 
1  Ophiuchi 

58  Ophiuchi 
P.  xvii,  330 

6 
4i 

5 

H 

5i 

+1.64 
1.76 

1.99 
2.06 
2.10 

-1.9 

-1.4 

+0.5 

1.4 

2.2 

-16  12.3 
18  12.3 

20  59.6 

21  37.7 
23    8.4 

18  44.8 

9    5  23.6 

10    2    9.6 

10  33.7 

18    0.1 

+10    1.1 

-  3  44.8 

-  7  49.2 
+  0  13.9 
+  7  21.4 

-0.4584 
-0.1454 
+0.0147 
-0.1179 
+0iJ527 

0.5853 
0.5938 
0.6080 
0.6131 
0.6170 

-0.1673 
0.1475 
0.1007 
0.0792 
0.0588 

+  6 
+20 
424 
+15 
467 

-68 
-47 
-38 
-46 
+11 

P.  xvii,  334 

JOPITLH 

28  Sagittarii 
v'Sagittarii 
V*  Sagittarii 

5i 

5i 

5 

5 

+2.10 

2.16 
2.18 
2.18 

+2.2 

4.4 

4.8 
4.8 

-22  50.3 
23  19.2 
22  30.3 
22  52  7 

22  48.5 

18    7.2 
21   13.7 
11    9  38.8 
12  29.6 
12  50.1 

+  7  28.2 
+10  26.8 
-  1  39.9 
+  1     3.3 
+  1  23.0 

+0.5474 
+0.8527 
-0.3497 
-0.0130 
-0.0850 

0.6163 
0.6229 
0.6203 
0.6201 
0.6201 

-0.0585 
0.0501 
0.0147 
0.0065 

-0.0054 

453 
467 
-  3 
+14 
+10 

-  8 
+11 
-61 
-40 
-44 

0  Sagittarii 
4  Capricorni 

34 
6^ 

+2.17 
+2.12 

+5.3 
_+8.7 

-21  54.1 

-22    9.0 

16  20.3 
la  19  22.3 

+  4  44.1 
+  6  37.1 

-0.9764 
+0.4318 

0.6201 
0.6115 

+0.0046 
+0.0797 

-40 
+47 

-90 
-14 

OOOULTATIONS,   1889. 
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BLEMRNT8  FOB  THE  PREDICTION  OF  OOOULTATIONS. 

JULY. 

ThbStab'b 

At  Ck)if  juHCfnoH  nr  B.  A. 

Panllell 

Kame. 

ICag. 

Bed'nsfrom 
1889.0. 

Apparent 
Delation. 

Washington 
Mean  Time. 

HonrAngle 
H 

Y 

+0.4098 

x' 

y' 

N. 

8. 

Aa 

Aa 

jf  Capricorni 

5 

+8'0I 

+id:3 

-20  17:4 

d    h    m 
18  13    7.7 

h    m 
-  0  21.2 

0.5988 

+0.1233 

+4§ 

-1« 

30  Capricorni 

H 

1.97 

10.6 

18  26.8 

18  28.1 

+  4  46.5 

-0.7330 

0.£;956 

0.1348 

-13 

-90 

y  Capricorni 

H 

J. 87 

11.1 

17    9.6 

14    3  20.1 

-10  42.2 

-0.7450 

0.5888 

0.1522 

-12 

-90 

A  Capricorni 

Si 

1.84 

11.1 

16  37.6 

6  10.0 

-  7  58.8 

-0.8401 

0.5849 

0.1575 

-17 

-90 

50  Aquarii 

6 

1.69 

11.4 

14    5.4 

21  50.0 

+  7    6.1 

-0.7288 

0.5724 

0.1823 

-  7 

-90 

B.A.C.7835 

61 

+1.67 

+11.4 

-13  28.8 

1ft    0  13.4 

4-  9  24.3 

-0.9055 

0.5705 

+0.1856 

-18 

-90 

56  Aquarii 

61 

1.67 

11.8 

15    8.9 

0  19.9 

+  9  30.6 

+0.8010 

0.5705 

0.1856 

+75 

+  6 

74  Aquarii 

6 

1.56 

11.5 

12  12.3 

10  29.7 

-  4  41.2 

-0.2330 

0.5588 

0.1967 

+22 

-52 

y^i  Aquarii 

4 

1.45 

10.9 

9  41.3 

20  34.5 

+  5    2.7 

-0.7691 

0.5535 

0.2068 

-  6 

-90 

^  Aquarii 

4 

1.45 

11.0 

9  475 

21  30.9 

+  5  57.3 

-0.4751 

0.5524 

0.2075 

+11 

-68 

^  Aquarii 

41 

+1.44 

+11.0 

-10  12.9 

21  59.7 

+  6  25.1 

+0.0649 

0.5518 

+0.2079 

+39 

-35 

B.A.C.8S74 

7 

1.30 

10.3 

6  59.6 

1«11  47.9 

-  4  14.0 

-0.3213 

0.5426 

0.2168 

+20 

-58 

30  Piacium 

41 

1.23 

105 

6  37.7 

18  12.4 

+  1  58.0 

+0.6996 

0.5392 

0.2195 

+84 

-  1 

33  Piscium 

41 

1J21 

10.1 

6  19.5 

19  50.1 

+  3  32.5 

+0.7413 

0.5375 

0.2196 

+84 

+  1 

B.A.C.17 

6 

1.18 

10.0 

5  51.6 

22  14.7 

+  5  52.6 

+0.7877 

0.5364 

0.2206 

+84 

+  4 

15  Ceti 

61 

♦1.07 

+  8.3 

-  1     6.8 

IT  11  52.8 

-  4  54.8 

-1.1670 

0.5289 

+05223 

-31 

-90 

20  Ceti 

5 

0.98 

8.2 

-  1  44.8 

19  21.1 

+  2  19.8 

+1.1640 

0.5262 

0.2222 

+88 

+30 

26  Ceti 

6 

0.93 

7.2 

+  0  46.4 

18    0  47.2 

+  7  36.0 

-0.3009 

0.5242 

0.2214 

♦22 

-57 

29  Ceti 

61 

0.91 

7.0 

1  24.8 

2  53.9 

+  9  38.8 

-0.5159 

0.5237 

0.2211 

+11 

-72 

33  Ceti 

6 

0.90 

6.8 

1  51.4 

4  12.7 

+10  55.3 

-0.69.50 

0.5229 

0.2206 

+  2 

-88 

35  Ceti 

61 

+0.89 

+  6.7 

+  1  53.2 

5  12.7 

+11  53.5 

-0.5071 

0.5223 

+0.2202 

+12 

-71 

/  Piscium 

5 

oj&r 

6.3 

3    1.9 

7  53.5 

-  9  30.5 

-1.1400 

0.5216 

05196 

-28 

-87 

V  Piscium 

41 

0.75 

6.3 

4  55.7 

19  59.4 

+  2  13.7 

-0.5439 

0.5193 

05151 

+10 

-73 

64  Ceti 

51 
41 

0.60 

3.9 

8    3.1 

19  11  24.8 

-  6  48.1 

-0.6624 

0.5183 

0.2065 

+  3 

-80 

^*Ceti 

0.60 

3.8 

8  19.6 

12  15.4 

-  5  58.9 

-0.7850 

0.5180 

05060 

-  4 

-82 

B.A.C.765 

61 

+0.54 

+  3.0 

+10    3.9 

19-21.1 

+  0  54.2 

-1.2320 

0.5181 

+0.2011 

-38 

-80 

f «  Ceti 

41 

0.53 

3.7 

7  57.8 

20    6.0 

+  1  37.8 

+1.2030 

0.5181 

0.2002 

+90 

+37 

B.  A.C.830 

6 

0.47 

2.6 

10  16.0 

90    3  28.5 

+  8  47.3 

^.1509 

0.5188 

0.1942 

+47 

-27 

tt  Ceti 

41 

0.45 

2.9 

9  38.7 

4  44.1 

+10    0.6 

+1.0740 

0.5188 

0.1931 

+90 

+27 

Lalande57S5 

6 

0.35 

2.4 

12  45.7 

15  44.5 

-  3  18.5 

-0.2628 

0.5200 

0.1825 

+24 

-49 

B.A.C.1119 

6 

+0.20 

+  0.1 

+16  10.5 

91    8  31.3 

-11     1.8 

+1.1050 

0.5236 

+0.1637 

-28 

-74 

B.A.C.I206 

6 

0.14 

+  0.2 

16  59.8 

15  26.0 

-  4  19.6 

-0.9082 

0.5259 

0.1550 

-13 

-73 

B.A.C.J273 

6 

0.07 

-  0.4 

17    2.6 

22  52.0 

+  2  52.8 

+0.1547 

0.5276 

0.1451 

+48 

-22 

a»  Tauri 

4 

0.01 

0.6 

17  16.9 

99    6  17.3 

+10    4.4 

+0.9317 

0.5303 

0.1347 

+90 

+23 

4)*Tanri 

51 

+0.01 

0.6 

17  11.1 

6  51.8 

+10  37.8 

+1.1160 

0.5305 

0.1338 

+90 

+38 

^  Tauri 

5 

0.00 

-  0.8 

+17  40.4 

7  32.5 

+11   17.2 

+0.6662 

0.5307 

+0.1328 

+89 

+  8 

e  Tauri 

31 

+0.01 

1.0 

18  56.0 

9    3.5 

-11  14.5 

-0.52f)6 

0.5309 

0.1305 

+  9 

-59 

B.A.C.1468 

61 

-0.07 

1.0 

18  31.9 

17  44.9 

-  2  49.4 

+0.9945 

0.5342 

0.1172 

+90 

+30 

t  Tauri 

51 

0.09 

1.1 

18  30.0 

20  14.3 

-  0  24.7 

+1.1500 

0.5346 

0.1133 

+90 

+43 

Verui 

19  44.6 

93    3  55.6 

+  7    2.0 

+0.7590 

0.4DI7 

0.0939 

+90 

+16 

I  Tauri 

51 

-0.16 

-  1.6 

+20  16.2 

4  10.9 

+  7  16.8 

+0.1978 

0.5371 

+0.1000 

+61 

-14 

105  Tauri 

6 

0.16 

1.8 

21  33.5 

4  12.2 

+  7  18.0 

-1.2290 

0.5371 

0.0998 

-46 

-68 

n  Tauri 

51 

0.21 

1.8 

21  58.9 

9  39.8 

-11  24.7 

-1.1790 

0.5394 

0.0907 

-39 

-68 

0  Tauri 

6 

OiM 

IS 

21  60.4 

13  40.5 

-  7  31.8 

-0.6724 

0.5405 

0.0835 

0 

-66 

C  Tauri 

31 

0.27 

1.7 

21     4.4 

18  28.4 

-  2  53.1 

+0.5611 

0.5423 

0.0745 

+78 

+  9 

Ml  Tauri 

61 

-0.35 

-  1.8 

+22  23.9 

94    5  50.4 

+  8    6.8 

-0.1816 

0.5453 

+0.0538 

+28 

-30 

)  Geminorum 

5 

0.37 

2.0 

23  16.2 

6  57.8 

+  9  12.0 

-1.0910 

0.5455 

0.0515 

-31 

-67 

3  Geminorum 

61 

0.38 

1.9 

23    7.8 

9  36.6 

+11  45.6 

-0.8037 

0.5463 

0.0463 

-  8 

-67 

6  Geminorum 

61 

0.38 

1.8 

22  55.J) 

10  49.8 

-11     3.6 

-0.5297 

0.5464 

0.0441 

+  9 

-51 

7  Geminorum 

31 

0.39 

1.8 

22  32.3 

12    2.8 

-  9  53.0 

-0.0407 

0.5469 

0.0417 

+36 

-21 

fi  Geminorum 

3 

-0.40 

-  1.6 

+22  34.2 

15  49.7 

-  6  13.4 

+0.0684 

0.5469 

+0.0342 

+43 

-14 

d  Geminorum 

6 

0.46 

1.3 

21  53.5 

9A    5  11.6 

+  6  41.9 

+1.1020 

0.5492 

+0.0080 

+90 

+49 

44  Geminorum 

6 

0.49 

1.3 

22  485 

11  34.1 

-11     8.2 

+0.1016 

0.5506 

-0.0048 

+45 

-10 

6  Geminor.   mmU, 

31 

-0.49 

-  1.1 

22  11.1 

18  28.0 

-  4  28.1 

4-0.7031 

0.5505 

0.0188 

+90 

+22 

MSRCURT 

22  19.4 

96    2  23.0 

+  3  11.1 

+0.3383 

0.4635 

0.0298 

46O 

0 

Mabs 

+22  29.0 

6  17.0 

+  6  57.5 

+0.0074 

0.5213 

-0.0378 

+39 

-18 
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ELEMENTS  FOR  THE  PREDICTION  OF  00CULTATI0N8. 


JULY. 


Name. 


The  Stak'b 


37  Leonifl 

4*ti  Leonis 

i  LeoniB 

(jj  Virginia 
It  Virginis 
e  Virginis 


Mag. 


Red'ns  from 
1889.0. 


^3 


-0.30 
0.37 
0.34 

-0.10 
-0.07 
+0.09 


+  1.5 

1.8 
1.9 

+  1.7 

1.4 

+  1.2 


Apparent 
Decimation. 


NEW 

+14  16.9 
15  32  1 
14  42.3 

+  8  44.9 

7    9.1 

+  3  55.9 


At  CovjUNcnoN  nr  R.  A. 


Washinston 
Mean  Tune. 


d     h    m 

MOON. 

99    6    6.9 

8  37.6 

13  43.3 

30  22  42.4 

31  2  25.3 
19  44.4 


Hour  Angle 
H 


h    m 


+  4  27.4 
+  6  53.3 
+11  49.4 

-  4  12.5 

-  0  36.4 

-  7  49.0 


+1.1810 
-0.5993 
-0.5784 

-0.5348 
+0.3932 
+0.0848 


0.5365 
0.5356 
0.5340 

0.5286 
0.5283 
0.5280 


-0.1661 
0.1691 
0.1755 

-0.2079 

0.2105 

-0.2198 


Llmltinf? 
ParallelB.  | 


+90 
+  6 

+ 

+10 
+63 
+43 


+40 
-69 
-68 

-70 : 

-16 1 

-34 


AUGUST. 


B.A.C.4254 

80  Virginia 

88  Virginis 

^'^  LibrflB 

(3  Librae 
o^  Librs 
y  Librse 
77  LibraB 
d  Libras 

49  LibrsB 

Y  Ophiuchi 
^  Ophiuchi 

58  Ophiuchi 

JUPITEK 

P.  xvii,  330 
P.  xvii,  334 
B.  A.C  6161 

14  Sagiltarii 
28  Sagittarii 

!;■  Sagiltarii 
r-Sngittarii 
o  ^^ngittarii 
T/  Capricorni 
30  Capricorni 

y  Capricorni 
()  Capricorni 
74  Aquarii 
^>  Aquarii 
1^'^  Aquarii 

^^  Aquarii 
30  Piaciuin 
33  Piscium 
B.A.C.17 

15  Ceti 

20  Ceti 
26  Ceti 
2*»  Ceti 
33  Ceti 
35  Ceti 

/  Piscium 

V  Piacium 
64  Ceti 

$^'  Ceti 

B.  A.C. 755 

B.  A.C.  830 
fi  Ceti 


6 

+0.17 

6 

0.48 

64 

0.57 

6 

0.95 

5i 

+0.98 

64 

1.13 

44 

1.20 

6 

1.26 

44 

1.31 

6 

+1.37 

44 

1.53 

5 

1.84 

54 

1.95 

54 

+2.06 

54 

2.06 

54 

2.09 

6 

2.08 

54 

2.20 

5 

+2.23 

5 

2.23 

H 

2.23 

5 

2.37 

54 

2.35 

34 

42.31 

24 

2.30 

6 

2.15 

4 

2.07 

4 

2.07 

44 

+2.07 

44 

1.91 

44 

1.90 

6 

1.89 

64 

1.81 

5 

+1.73 

6 

1.69 

64 

1.67 

6 

1.66 

64 

1.65 

5 

+1.63 

44 

l..''>4 

5n 

1.42 

44 

1.42 

64 

1.36 

6  +1.29 

44 

+1.28 

+  1.0 

-  0.6 
0.9 
1.5 

-  1.3 
2.0 
1.5 
1.5 
1.6 

-  1.3 

-  1.1 
+  0.1 

1.0 

+  1.7 
1.7 
1.9 
2.3 
3.8 

+  4.2 

4.0 

4.8 

10.8 

11.5 

+12.2 
12.4 
13.9 
14.1 
14.0 

+14.1 
13.9 
13.9 
13.9 
12.6 

+12.7 
11.8 
11.6, 
11.5 
11.6! 

+11  1 
10.1  , 

8.7 
8  5 

7.7; 

+  7.2  I 
+  7.3 , 


+  2  28.0 

-  4  49.8 
6  17.0 

11  26.7 

-10  57.7 
14  44.3 

14  25.1 

15  19.1 

16  24.2 

-16  12.3 
18  12.3 

20  59.6 

21  37.7 
23  23.6 

-23    8.4 

22  50.3 

23  43.4 

21  44.3 

22  30.3 

-22  52.7 
22  48.5 
21  54.1 
20  17.4 
18  26.8 

-17  9.6 
16  37.6 

12  12.3 
9  41.3 
9  47.2 

-10  12.9 
6  37.7 
6  19.5 
5  51.6 
1     6.7 

-  1  44.7 

+  0  46.5 
1  24.9 
1  51.5 
1  53.3 

+  3  2.0 

4  55.8 

8  3.1 

8  19.6 

10  3.9 

+10  16.1 

+  9  38.8 


1    4  44.3 

9    8  52.6 

15    2.4 

3  21  50.7 

22  55.5 

4  10  32.7 

15  59.1 
19  39.1 

23  46.6 

5  2  33.8 
13  3:^ 

•  11     0.6 

19  40.6 

7  2  41.7 

3  20.2 
3  27.4 

6  23.1 

7  22.8 
19  23.7 

22  18.5 
22  39.6 

8  2  14.5 
»  23  35.8 

10  4  57.0 

13  48.3 

16  37.5 

11  20  41.2 
19    6  :K).3 

7  31.7 

8  0.2 

3  48.7 
5  24.5 
7  45.7 

21     5.3 

4  22.9 

9  41.4 
11  45.1 

13  1.9 

14  0.6 

16  37.5 
15    4  26.8 

19  32.1 

20  21.6 
1«    3  18.6 

11  16.9 

12  31.1 


13 


14 


+  0  54.3 

-0.3538 

0.5288 

-0J2227 

+  4  10.3 

+0.9945 

0.5359 

0.2233 

+10  8.3 

+1.1330 

0.5384 

0.2213 

-  8  4.3 

-0.1042 

0.5547 

0.2015 

-  7  1.6 

-0.8156 

0.5547 

-0.2002 

+  4  11.5 

+0.7877 

0.5631 

0.1870 

+  9  26.3 

-0.5373 

0.5678 

0.1797 

-11  1.6 

-0.2725 

0.5707 

0.1748 

-  7  3.1 

+0.1198 

0.5723 

0.1685 

-  4  22.1 

-0.5429 

0.5751 

-0.163J» 

+  6  13.1 

-0.2215 

0.5831 

0.1443 

+  2  49.7 

-0.0466 

0.5977 

0.0982 

+11  8.7 

-0.1728 

0.6035 

0.0771 

-6  7.4 

+1.1040 

0.6095 

0.0589 

-  5  30.5 

+0.8128 

0.6060 

-0.0576 

-  5  23.6 

+0.5066 

0.6060 

0.0569 

-  2  35.1 

+1.2315 

0.6081 

0.0490 

-  1  37.9 

-0.7882 

0.6087 

0.0463 

+  9  52.9 

-0.3885 

0.6125 

0.01  :J5 

-11  19.7 

-0.0479 

0.6130 

-0.0053 

-10  59.4 

-0.1173 

0.6130 

-0.0050 

-  7  33.6 

-1.0150 

0.6130 

+0.0056 

+11  55.1 

+0.4262 

0.5997 

0.1241 

-6  56.4 

-0.7114 

0.5948 

0.1361 

+  1  34.1 

-0.7104 

0.5919 

+0.1536 

+  4  16.8 

-0.8050 

0.5878 

0.1589 

+  7  18.5 

-0.1652 

0.5661 

0.2001 

-  7  7.4 

-0.6842 

0.5598 

0.2102 

-  6  13.8 

-0.3887 

0.5585 

0.2109 

-  5  46.3 

+0.1460 

0.5581 

+0.2113 

-10  37.7 

+0.7921 

0.5457 

0.2230 

-  9  5.1 

+0.8364 

0.5450 

0.2237 

-  6  48.4 

+0.8845 

0.5430 

0.2241 

+  6  5.6 

-1.0390 

0.5359 

0.2260 

-10  50.4 

+1.2725 

0.5329 

+0.2257 

-  5  41.8 

-0.1716 

0.531 1 

0.2251 

-  3  42.0 

-0.3800 

0.5297 

0.2243 

-  2  27.5 

-0.5597 

0.5297 

0.2242 

-  1  30.6 

-0.3719 

0.5290 

0.2237 

+  1  1.4 

-0.9947 

0.5285 

+0.2232 

-11  31.0 

-0.3982 

0.5256 

0.2181 

+  3  7.0 

-0.5072 

0.5234 

0.2088 

+  3  55.0 

-0.6287 

0.5234 

0.2084 

+10  39.5 

-1.0700 

0.5234 

0.2032 

-  5  36.6 

+0.3009 

0.5234 

+0.1i)60 

-  4  24.6 

+1.2120 

0.5230 

+0.1950 

+20 
+85 
+84 
+29 

-10 
+75 
+  4 
+17 
+37 

+  2 
+16 
+21 
+12 
467 

467 
450 
466 
-25 
-  6 

+12 
+  9 
-42 
+51 
-11 

-10 
-15 
+25 


-60 

+17  I 
+28 
-451 

-90 
+  5 
-74 
-55 
-32 

-75 
-52 
-42 
-49 
+32 

+  9 
-10 

4^9 

.-J>0 
-64 

-42 

-46 

-90, 

-15  I 
-90 

-90  S 
-90 

-48 


-2-89 
+15   -62 

+44  -31 
+83+4 
4841+  7 
+84+10 
-20   -90 


+88 
+30 
+19 
+  9 


+41 
-49 
-62; 
-74 


+19J-61; 

-171-87, 
+18   -62 


+12 
+  5 
-23 


-68 

-78; 

-80i 


+57   -22 

+90   +39 . 
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ETiFiMENTS  FOR  THE  PREDICTION  OF  0G0ULTATI0N8. 

AUGUST. 

Ths  Stab's 

At  Conjunction  in  R.  A. 

Limitiss 
ParaUels. 

Name. 

Mag. 

Bed'ns  from 
1880.0. 

Apparent 
DeoDnation. 

Washington 
Mean  Time. 

Hoar  Angle 

Y 

x' 

y' 

N. 

8. 

Aa 

Aa 

Lalande  57S25 

6 

+L20 

+5:8 

+liS  45.8 

d    h    m 
16  23  20.7 

h    m 
+  6    5.4 

-0.1105 

0.5238 

+0.1841 

+3§ 

«4S 

B.A.C.1119 

6 

LOS 

4.0 

16  10.6 

17  15  53.6 

-  1  51.9 

-0.9491 

0.5268 

0.1646 

-16 

-74 

fi.A.C.1306 

6 

1.00 

3.3 

16  59.9 

22  43.6 

+  4  45.6 

-0.7588 

0.5282 

0.1558 

-  4 

-67 

B.A.C.I240 

6 

0.96 

2.9 

17  52.9 

18    2  30.5 

+  8  25.6 

-1.1500 

0.5289 

0.1506 

-33 

-72 

B.A.C.lSi72 

6 

0.92 

2.9 

17    2.6 

6    5.3 

+11  53.7 

+0.3004 

0.5292 

0.1451 

+57 

-14 

6^  Tauri 

4 

+0.86 

+2.3 

+17  16.9 

13  26.8 

-  4  58.4 

+1.0700 

0.5310 

+0.1345 

+90 

+35 

(J»Tauri 

5i 

0.86 

2.4 

17  11.1 

14     1.1 

-  4  25.2 

+li2510 

0.5310 

0.1335 

+90 

+56 

(J»  Tauri 

5 

0.85 

2.2 

17  40.4 

14  41.6 

-  3  46.0 

+0.8056 

0.5310 

0.1326 

+90 

+16 

c  Tauri 

3^ 

0.84 

1.8 

18  56.0 

16  12.1 

-  2  18.3 

-0.3828 

0.5310 

0.1301 

+18 

-50 

B.A.C.1468 

eh 

0.74 

1.4 

18  31.9 

19    0  50.1 

+  6    3.4 

+1.1270 

0.5348 

01168 

+90 

+41 

I  Tauri 

5i 

+0.72 

+1.3 

+18  39.0 

3  18.5 

+  8  27.1 

+1.2800 

0.5350 

+0.1129 

+90 

+60 

I  Tauri 

5 

0.67 

0.4 

21  25.8 

8  55.0 

-10    7.1 

-1.1860 

0.5360 

0.1032 

-40 

-69 

I  Tauri 

H 

0.64 

0.6 

20  16.2 

11  13.2 

-  7  53.2 

+0.3303 

0.5374 

0.0996 

+59 

-  8 

105  Tauri 

6 

0.65 

+0.3 

21  33.5 

11   14.7 

-  7  51.8 

-1.0940 

0.5374 

0.0996 

-30 

-68 

n  Tauri 

54 

0.60 

-0.2 

21  58.9 

16  41.2 

-  2  35.7 

-1.0460 

0.5386 

0.0899 

-26 

-68 

0  Tauri 

6 

+0.56 

-0.2 

+21  50.4 

20  41.3 

+  1  16.7 

-0.5444 

0.5395 

+0.0830 

+  8 

-56 

C  Tauri 

H 

0.51 

0.2 

21     4.4 

90    1  28.5 

+  5  54:6 

+0.6810 

0.5407 

0.0738 

+90 

+15 

141  Tauri 

64     0.41 

0.8 

22  23.9 

12  49.6 

-  7    6.4 

-0.0683 

0.5434 

0.0526 

+35 

-23 

1     1   Geminorum 

5    1    0.40 

1.0 

23  16.2 

13  56.9 

-  6     1.3 

-0.9743 

0.5437 

0.0506 

-20 

-67 

1     3  Geminorum 

64 

0.38 

1.0 

23    7.8 

16  35.5 

-  3  27.9 

-0.6937 

0.5444 

0.0456 

-  1 

-«5 

6  Geminorum 

64 

+0.37 

-1.0 

+22  55.9 

17  48.8 

-  2  17.0 

-0.4189 

0.5445 

+0.0432 

+15 

-44 

7f  Geminorum 

34 

0.36 

1.0 

22  32.3 

19     1.7 

-  1    6.5 

+0.0664 

0.5448 

0.0410 

+43 

-15 

fi  Geminorum 

3 

0.31 

1.1 

22  34.2 

22  48.4 

+  2  32.8 

+0.1716 

0.5457 

0.0333 

+49 

-  9 

d  Geminorum 

6 

0.19 

1.2 

21  63.5 

ai  12  10.3 

-  8  31.7 

+1.1920 

0.5483 

+0.0065 

+90 

+58 

44  Geminorum 

6 

0.15 

1.5 

22  48.2 

18  32.8 

-  2  21.9 

+0.1860 

0.5483 

-0.0059 

+60 

-  6 

A  Geminor.   mult. 

34 

+0.08 

-1.4 

+22  11.1 

99    1  26.4 

+  4  17.9 

+0.7773 

0.5495 

-0.0203 

+90 

+26 

58  Geminorum 

64 

0,07 

1.5 

23    9.4 

2  58.2 

+  5  46.6 

-0.3279 

0.5499 

0.0225 

+20 

-36 

63  Geminor.  mult. 

54 

+0.06 

1.4 

21  40.3 

4  59.2 

+  7  43.6 

+1.2620 

0.5500 

0.0270 

+90 

+65 

82  Geminorum 

64 

-0.02 

1.5 

23  24.8 

14  36.4 

-  6  58.3 

-1.0150 

0.5500 

0.0467 

-24 

-67 

84  Geminorum 

64 

0.03 

1.4 

22  37.1 

16  41.6 

-  4  57.3 

-0.2386 

0.5507 

0.0508 

+25 

-33 

7  Cancri 

64 

-0.05 

-1.2 

+22  22.9 

21  43.8 

-  0    5i2 

-0.2587 

0.5499 

-0.0607 

+24 

-35 

^>  Cancri 

64 

0.06 

1.3 

22  57.1 

22  51.6 

+  1     0.4 

-0.9561 

0.5496 

0.0630 

-19 

-67 

fi*  Cancri 

54 

0.06 

1.2 

21  54.2 

23  33.7 

+  1  41.0 

+0.1523 

0.5496 

0.0643 

+48 

-12 

B.A.C.2788 

6 

O.U 

0.9 

21     5.9 

93    5  26.0 

+  7  21.8 

+0.6282 

0.5490 

0.0760 

+86 

+12 

If  Cancri 

54 

0.14 

0.8 

20  49.0 

11  12.8 

-11     2.9 

+0.4663 

0.5484 

0.0868 

+70 

+  2 

39  Cancri 

64 

-0.16 

-0.7 

+20  23.9 

14  40.8 

-  7  41.7 

+0.6125 

0.5484 

-0.0933 

+84 

+  9 

40  Cancri 

64 

0.16 

0.7 

20  21.7 

14  43.2 

-  7  39.4 

+0.6509 

0.5484 

0.0933 

+88 

+11 

e  Cancri 

64 

0.16 

0.7 

19  56.3 

14  50.9 

-  7  32.0 

+1.1010 

0.5471 

0.0935 

+90 

+41 

y  Cancri 

44 

0.16 

-0.8 

21  52.1 

16    8.9 

-  6  16.6 

-1.1370 

0.6474 

0.0960 

-34 

-68 

NEW 

MOON. 

e  Virginis 

54 

-0.09 

+1.4 

+  3  55.9 

98    1  34.9 

-  0  11.1 

-0.0440 

0.5323 

-0.2229 

+37 

-41 

B.  AC.  4254 

6 

-0.03 

1.4 

+  2  28.0 

10  29.6 

+  8  27.1 

-0.4983 

0.5326 

0.2257 

+12 

-70 

80  Virginis 

6 

+0.18 

0.6 

-  4  49.8 

99  14  24.3 

+11  29.3 

+0.8194 

0.5376 

0.2250 

+85 

+  6 

88  Virginis 

64 

0.25 

+0.3 

6  17.0 

20  32.6 

-6  34.1 

+0.9548 

0.5398 

0.2230 

+84 

+14 

94  Virginis 

64 

+0.33 

-0.1 

-  8  21.7 

ao   5    5.6 

+  1  42.4 

+1.2190 

0.5421 

-0.2186 

+82 

+35 

^1  Libre 

6 

0.56 

0.3 

11  26.7 

31    3  23.8 

-  0  43.8 

-0.3019 

0.5529 

0.2010 

+19 

-57 

^•Libraj 

54 

0.57 

0.2 

10  57.7 

4  29.0 

+  0  19.3 

-1.0170 

0.5537 

0.2002 

-23 

-90 

o>  Libre 

64 

0.72 

0.9 

15    8.8 

15  18.5 

+10  46.5 

+1.1790 

0.5594 

0.1877 

+75 

+34 

o3  Libre 

64 

0.72 

0.8 

14  44.3 

16  12.4 

+11  38.5 

+0.5930 

0.5601 

0.1863 

+69 

-  7 

y  Libre 

44 

+0.79 

-0.6 

-14  25.1 

21  42.6 

-  7    2.9 

-0.7387 

0.5636 

-0.1791 

-  8 

-90 

SEPTEMBER. 

J7  Libre 

6 

+0.84 

-0.7 

-15  19.1 

1    1  25.6 

-  3  27.7 

-0.4735 

0.5654 

-0.1734 

+  7 

-69 

6  Libre 

44 

+0.90 

-0.8 

-16  24.2 

5  36.9 

+  0  34.6 

-0.0765 

0.5678 

-0.1671 

+26 

-43 

49  Libre 

6   1+0.95 

-0.6 

-16  12.3 

8  26.6 

+  3  18.2 

-0.7447 

0.5698 

-0.1624 

-10 

-90 

38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Thb  Stab's 

▲T  CONJDKCTIOM  IN  B.  A. 

Lfaniting 
PanOlelal 

Name. 

Mag. 

Red'ns  from 
1880.0. 

Apparent 
De^Jnation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y' 

N. 

S. 

Aa 

Aa 

X  Ophiuchi 

4i 

8 

+1.11 

-d:5 

-18°  12.3 

d     h    m 
1  19  38.9 

h    m 
-  9  54.2 

-0.4170 

0.5769 

-0.1428 

+  7° 

^^ 

f  Ophiuchi 

5 

1.45 

+  0.2 

20  59.6 

!*  17  35.7 

+11   12.3 

-0.2277 

0.5897 

0.0967 

+11 

-53 

58  Ophiuchi 

5i 

1.57 

0.7 

21  37.7 

3    2  29.6 

-  4  14.7 

-0.3484 

0.5944 

0.0750 

+  3 

-61 

Jupiter 

23  26.8 

9  10.6 

+  2  10.4 

+1.0370 

0.5958 

0.0582 

467 

+25 

P.  xvii,  330 

51 

1.71 

1.1 

23    8.4 

10  22.4 

+  3  19.3 

+0.6604 

0.5974 

0.0559 

+62 

-  1 

P.  xvii,  334 

5i 

+1.71 

+  1.1 

-22  50.3 

10  29.6 

+  3  26.2 

+0.3495 

0.5974 

-0.0551 

+39 

-19 

B.A.C.6161 

51 

1.76 

1.2 

23  43.4 

13  13.0 

+  6    2.3 

+.1.0530 

0.5988 

0.0476 

+66 

+27 

14  Sagittarii 

6 

1.75 

1.7 

21  44.3 

14  32.2 

+  7  19.1 

-0.9596 

0.5988 

0.0448 

-36 

-90 

24  Sagittarii 

6 

1.87 

2.2 

24    6.8 

22    5.1 

-  9  26.3 

+1.1660 

0.6015 

0.0252 

+66 

+39 

B.A.C.6343 

64 

1.90 

2.6 

23  35.9 

23  52.7 

-  7  43.0 

f0.6074 

0.6019 

0.0203 

+55 

-  4 

26  Sagittarii 

61 

+1.92 

+  2.6 

-23  56.2 

4    1     9.5 

-  6  29.4 

+0.9245 

0.6019 

-0.0167 

466 

+17 

28  Sagittarii 

51 

1.92 

3.1 

22  30.3 

2  54.7 

-  4  48.5 

-0.5420 

0.6027 

0.0122 

-13 

-77 

30  Sagittarii 

61 

1.94 

3.3 

22  17.2 

4  38.9 

-  3    8.5 

-0.7789 

0.6025 

0.0075 

-27 

-90 

31   Sagittarii 

61 

1.95 

3.4 

22    2.9 

5    9.0 

-  2  39.6 

-1.0220 

0.6025 

0.0062 

-44 

-90 

y>  Sagittarii 

5 

1.96 

3.3 

22  52.7 

5  55.0 

-  1  55.5 

-0.1910 

0.6025 

0.0042 

+  5 

-51 

v«  Sagittarii 

5 

+1.97 

+  3.4 

-22  48.5 

6  16.7 

-  1  34.6 

-0.2630 

0.6025 

-0.0030 

+  2 

-55 

B.A.C.6448 

61 

1.98 

3.3 

23  18.8 

6  36.9 

-  1  15.2 

+0.2429 

0.6025 

-0.0022 

+29 

-25 

0  Sagittarii 

31 

2.00 

4.0 

21  54.1 

9  58.2 

+  1  57.9 

-1.1690 

0.6030 

+0.0067 

-66 

-90 

50  Sagittarii 

6 

2.10 

5.0 

21  59.6 

18  16.8 

+  9  56.2 

-0.9264 

0.6036 

0.0292 

-35 

-90 

53  Sagittarii 

61 

2.17 

5.3 

23  40.6 

23  26.7 

-  9    6.4 

+0.9484 

0.6033 

0.0428 

+66 

+19 

B.A.C.6727 

6 

+2.17 

+  5.3 

-23  40.8 

23  33.5 

-  9    0.0 

+0.9598 

0.6033 

+0.0432 

+66 

+19 

4  Capricorni 

6 

2.29 

7.5 

22    9.0 

5  14  15.8 

+  5    6.6 

+0.3384 

05999 

0.0811 

+41 

-20 

17  Capricorni 

6 

2.34 

8.9 

21  54.9 

•    1  19.3 

-  8  16.2 

+1.1520 

0.5950 

0.1080 

468 

+36 

20  Capricorni 

61 

2.^5 

9.7 

19  27.7 

6  42.0 

-  3    6.2 

-0.7001 

0.5923 

0.1199 

-12 

-90 

fl  Capricorni 

5 

2.37 

9.9 

20  17.4 

8  36.6 

-  1   16.1 

+0.3652 

05913 

0.1244 

+46 

-18 

30  Capricorni 

51 

+2^ 

+10.6 

-18  26.8 

U    5,2 

+  3  59.8 

-0.7736 

0.5889 

+0.1366 

-15 

-90 

y  Capricorni 

31 

2.40 

11.7 

17    9.6 

23    7.7 

-11  18.5 

-0.7.546 

0.5835 

0.1543 

-12 

-90 

6  Capricorni 

21 

2.41 

12.0 

16  37.6 

y  2  o.i 

-  8  32.6 

-0.8420 

0.5816 

0.1597 

-17 

-90 

21)  Aquarii      mult. 

61 

2.42 

12.7 

17  29.7 

8  25.6 

-  2  21.5 

+1.0970 

0.5781 

0.1708 

+73 

+28 

39  Aquarii 

61 

2.42 

13.1 

14  44.2 

12  40.5 

+  1  44.0 

-0.9493 

0.5749 

0.1774 

-22 

-90 

^i  Aquarii 

4 

+2.40 

+15.1 

-  9  41.3 

8  16  26.0 

+  4  30.4 

-0.6343 

0.5580 

+0^2118 

+  3 

-83 

t^  Aquarii 

4 

2J0 

15.1 

9  47.2 

17  21.7 

+  5  24i2 

-0.3373 

0.5580 

Oi2l29 

+18 

-59 

V;3  Aquarii 

41 

2.40 

15.2 

10  12.9 

17  50i2 

+  5  51.7 

+0.2028 

0  5580 

0.2133 

+48 

-28 

30  Piscium 

41 

2.34 

15.8 

6  37.6 

•  13  39.5 

+  1     1.2 

+0.8882 

0.5475 

0.2256 

+83 

+10 

33  Piscium 

41 

2.33 

15.8 

-  6  19.4 

15  15.0 

+  2  33.6 

+0.9363 

0.5463 

0.2261 

+84 

+13 

/  Piacium 

5 

+2.21 

+14.3 

+  3    2.0 

11    2  10.0 

-11  38.1 

-0.8230 

0.5334 

+0.2268 

-6 

-87 

V  Piscium 

41 

2.16 

13.4 

4  55.8 

13  49.3 

-  0  20.5 

-0.2060 

0.5307 

0.2217 

+28 

-50 

64  Ceti 

51 

2.10 

12.2 

8    3.2 

19    4  40.4 

-  9  56.8 

-0.2949 

0.5290 

0.2127 

+23 

-54 

f  >  Ceti 

41 

2.10 

12.1 

8  19.7 

5  29.1 

-  9    9.5 

-0.4159 

0.5288 

0.2117 

+17 

-62 

^  Arietis 

51 

2.07 

11.3 

10    6.6 

11  21.0 

-  3  28.5 

-1.0910 

0.5286 

0.2074 

-24 

-80 

B.A.C.r55 

61 

+2.06 

+11.2 

+10    4.0 

12  19.2 

-  2  32.0 

-0.8449 

0.5284 

+0.2063 

-  8 

-80 

B.  AC.  830 

6 

2.02 

10.7 

10  16.2 

20    9.5 

+  5    3.9 

+0.5260 

0.5282 

0.1990 

+73 

-  8 

38  Arietis 

5 

2.02 

10.2 

11  58.9 

21  21.4 

+  6  13.6 

-1.075O 

0.5276 

0.1978 

-24 

-78 

Lalande  5725 

6 

1.95 

9.3 

12  45.9 

13    8    1.0 

-  7  2a.4 

+  82ra 

+0.1276 

0.5284 

0.1863 

+46 

-27 

B.  AC.  1119 

6 

1.84 

7.1 

16  10.6 

14    0  18.0 

-0.6939 

0.5308 

0.1665 

+  1 

-74 

B.A.C.1206 

6 

+1.80 

+  6.3 

+16  59.9 

7    2.0 

-  9    8.2 

-0.5000 

0.5319 

+0.1571 

+11 

-€0 

B.A.C.1240 

6 

1.78 

5.8 

17  52.9 

10  45.8- 

-  5  31.4 

-0.8890 

0.5326 

0.1522 

-12 

-72 

B.  AC.  1272 

6 

1.73 

5.6 

17    2.7 

14  17.6 

-  2    6.2 

+0.5520 

0.5326 

0.1465 

+76 

0 

<P  Tauri 

5 

1.67 

4.8 

17  40.5 

22  475 

+  6    7.6 

+1.0570 

0.5350 

0.13.39 

+90 

+33 

f  Tauri 

31 

1.66 

4.4 

18  56.1 

15    0  16.9 

+  7  34.2 

-0.1279 

0.5350 

0.1316 

+32 

-35 

W.  iv,  650 

6 

+1.63 

+  3.5 

+20  27.7 

4  55.2 

-11  56.1 

-1.2140 

0.5362 

+0.1238 

-42 

-70 

*  Tauri 

5 

1.52 

2.3 

21  25.8 

16  49.9 

-  0  24.5 

-0.9266 

0.5375 

0.1035 

-16 

-69 

/  Tauri 

51 

1.49 

2.3 

20  16i2 

19    7.1 

+  1  48.4 

+0.5847 

0.5389 

0.0996 

4^1 

+  7 

105  Tauri 

6 

1.50 

2.1 

21  33.5 

19    8.5 

+  1  49.7 

-0.8366 

0.5389 

0.0996 

-10 

-68 

108  Tauri 

61 

1.46 

1.6 

22    9.5 

22  43.4 

+  5  17.7 

-1.1510 

0.5394 

0.0932 

-36 

-68 

n  Tauri 

51 

+1.45 

+  1.4 

+21  58.9 

1«    0  32.5 

+  7    3.3 

-0.7905 

0.5396 

+0.0896 

-  7 

-68 

0  Tauri 

6 

+1.41 

+  1.1 

+21  50.4 

4  31.0 

+10  54.1 

-0.2928 

05412 

+0.0824   +22 

-39 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCOULTATIONS. 

SEPTEBIBER. 

ThiStjlb's 

At  OovJUHcnoH  nr  B.  A. 

Limiting 
PanOlela. 

Name. 

Mi«. 

Ked'nafrom 
1889.0. 

TiJSfiX'n 

Waahinffton 

Honr  Angle 

Y 

x' 

y' 

N. 

495 

S. 
4.3« 

Aa 

^i 

C  Tauri 

H 

+L36 

+i:o 

42f   4.4 

d     h    m 
16    9  16.8 

h    m 
-8  29.3 

40.9284 

0.5417 

40.0738 

14J  Taari 

61 

IJSU 

-0J2 

22  23.9 

20  35.1 

4  2  26.8 

40.1768 

0.5433 

0.0522 

450 

-10 

1  Geminonim 

6 

1.24 

0.4 

23  16.2 

21  42ia 

4  3  31.7 

-0.7293 

0.5433 

0.0501 

-  3 

-67 

4  Geminorum 

7 

L23 

0.5 

23  38.9 

22  57.4 

4  4  44.5 

-1.0860 

0.5436 

0.0475 

-30 

-66 

3  Geminorum 

64 

li2l 

0.6 

23    7.8 

IT  0  ao.3 

4  6    4.6 

-0.4494 

0.5437 

0.0449 

4l4 

-46 

6  Gemtttoniin 

6i 

+1.19 

-0.6 

422  55.9 

1  33.4 

+  7  15.3 

-0.1786 

0.5439 

40.0424 

429 

-29 

fj  Geminoraoi 

H 

1.18 

0.6 

22  32.3 

2  46ii 

4  8  25.7 

40.3082 

0.5449 

0.0403 

458 

-  2 

•9  Geminorum 

64 

1.18 

1.0 

23  46.7 

3  43J2 

4  9  20.9 

-1.0280 

0.5450 

0.0387 

-25 

-66 

fi  Geminorum 

3 

1.14 

0.8 

22  34.2 

6  32.8 

-11  55.1 

40.4115 

0.5454 

40.0:^27 

466 

45 

44  Geminoram 

3 

0.92 

2.0 

22  48i2 

18    2  17J3 

4  7  lOiJ 

40.4070 

0.5467 

-0.0070 

466 

47 

6  Geminor.   mulL 

31 

^.84 

-2,1 

422  11.1 

9  11.5 

-10    9.2 

40.9908 

0.5473 

-0.0210 

490 

440 

58  Geminoram 

0.83 

2.4 

23    9.4 

10  43.6 

-  8  40iJ 

-0.1160 

0.5476 

0.0239 

432 

-23 

82  Geminorum 

61 

0.70 

2.8 

23  24.8 

22  23.7 

4  2  36.7 

-0.8181 

0.5476 

0.0478 

-  9 

-67 

84  Geminoram 

61 

0.68 

2.7 

22  37.1 

19    0  29.3 

4  4  38.1 

-0.0459 

0.5467 

0.0517 

436 

-22 

7  Cancri 

61 

0.62 

2.8 

22  22.9 

5  32.5 

4  9  31.3 

-0.0697 

0.5471 

0.0617 

435 

-24 

/ii  Cancri 

61 

40.61 

-2.9 

498  57.1 

6  40.6 

4lO  37.2 

-0.7689 

0.5473 

-0.0640 

-6 

-67 

/i«  Cancri 

51 

0.60 

2.8 

21  biJ2 

7  22.6 

4ll  17.8 

40.3414 

0.5473 

0.0654 

461 

-4 

B.A.C.9788 

6 

0.54 

2.8 

21     5.9 

13  16.0 

-  7    0.6 

40.8041 

0.5466 

0.0769 

490 

422 

ff  Cancri 

51 

0.48 

2.8 

20  49.0 

19    4.0 

-  1  24.0 

40.6345 

0.5459 

0.0879 

487 

4ll 

39  Cancri 

61 

0.45 

2.7 

20  23.9 

22  32.7 

4  1  57.9 

40.7755 

0.5451 

0.0942 

490 

4l8 

40  Cancri 

61 

40.45 

-2.7 

420  21.7 

82  35.0 

4  2    0.1 

40.8120 

0.5451 

-0.0942 

490 

421 

e  Cancri 

61 

0.44 

2.6 

19  56.3 

22  42.8 

4  2    7.6 

41.2630 

0.5451 

0.0949 

490 

460 

y  Cancri 
80  Cancri 

41 

0.44 

3.0 

21  52.1 

90    0    1.0 

4  3  23.3 

-0.9746 

0.5451 

0.0973 

-19 

-68 

61 

0.31 

2.4 

18  29.9 

13  35.1 

-  7  29.2 

41.2180 

0.5430 

0.1216 

490 

450 

83  Cancri 

51 

Oi» 

2.4 

18  10.6 

16  55.6 

-  4  15.3 

41.1510 

9^33 

0.1275 

490 

441 

37  Leon  is 

51 

40.09 

-1.6 

4l4  16.9 

91  20  34.2 

-  1  30.1 

41.2120 

0.5388 

-0.1704 

490 

443 

42  Leonifl 

6 

0.07 

1.6 

15  32.1 

23    3.0 

4  0  53.9 

-0.5627 

0.5388 

0.1742 

48 

-67 

i  Leonia 

51 

0.04 

-1.4 

4l4  42.3 

NEW 

m   4    4.1 
MOON. 

4  5  45.4 

-0.6616 

0.5383 

0.1808 

4  9 

-67 

f  >  Libra 

6 

40.23 

40.4 

-11  26.7 

9t    9  22.2 

4  7    2.1 

-0.5093 

0.5582 

-0.2046 

4  9 

-72 

^s  Libra 

H 

0.24 

40.5 

10  57.7 

10  26.4 

4  8    4.2 

-1.2200 

0.5589 

0.2036 

-40 

-90 

d>  Libre 

61 

0.35 

0.0 

14  44.3 

21  58.5 

-  4  47.9 

40.3651 

0.5643 

0.1890 

454 

-19 

^  LibriB 

6 

0.39 

-0.1 

16  13.6 

98    1  16.6 

-  1  36.9 

41.9650 

0.5663 

0.1847 

474 

444 

Y  LibnB 

41 

0.40 

40.3 

14  25.1 

3  24.1 

4  0  26.0 

-0.9661 

0.5680 

0.1817 

-22 

-90 

ij  LibriB 

6 

40.44 

40.1 

-15  19.1 

7    4.1 

4  3  58.1 

-0.7034 

0J3697 

-0.1758 

-  7 

-90 

0  Librie 

41 

0.48 

0.0 

16  24J3 

11  12.3 

4  7  57.3 

-0.3153 

0.5719 

0.1691 

4l4 

-58 

49  Libr» 

6 

0.53 

40.1 

16  12.3 

14    0.3 

4lO  39.2 

-0.9647 

0.5736 

0.1644 

-25 

-90 

i»«  Scorpii 
y;  Ophiuchi 

41 

0.59 

-0.2 

19  10.3 

18  49.7 

-  8  42.0 

4li»70 

0.5755 

0.1557 

471 

446 

41 

0.65 

-0.2 

19  46.7 

23  51.9 

-  3  51.1 

41.1130 

0.5786 

01463 

470 

430 

X  Ophiuchi 

41 

40.65 

0.0 

-18  12.3 

M    1    6.2 

-  2  39.7 

-0.6631 

0.5794 

-0.1438 

-  8 

-89 

^  Ophiuchi 

5 

0.96 

40.4 

20  59.6 

22  58.3 

-  5  37.8 

-0.4814 

0.5895 

0.0966 

-  3 

-71 

58  Ophiuchi 

51 

1.08 

0.8 

21  37.7 

30    7  53.4 

4  2  56.5 

-0.6046 

0.5933 

0.0752 

-11 

-84 

4  Sagittarii 

51 

1.19 

0.7 

23  48.3 

14  17.3 

4  9    5.1 

41.1700 

0.5940 

0.0590 

466 

439 

P.  xvii,  330 

51 

1.21 

1.0 

%   23    8.4 

15  48.6 

4lO  32.9 

40.4098 

0.5946 

0.0552 

443 

-16 

P.  xvii,  334 

51 

41.20 

4l.l 

-22  50.3 

15  56.0 

4lO  40.0 

40.0978 

0.5946 

-0.0548 

425 

-33 

Jupiter 

23  30i2 

17  57.2 

-11  23.7 

40.6655 

0.5913 

0.0498 

462 

-  1 

B.A.C.6I6I 

51 

1.26 

1.0 

23  43.4 

18  58.3 

-10  24.9 

40.8381 

0.5953 

0.0472 

466 

4lO 

1  14  Sagittarii 

6 

41.25 

41.5 

-21  44.3 

20    0.4 

-  9  25.4 

-1.2175 

0.5956 

-0.0438 

-58  -90  II 

OCTOBER. 

24  Sagittarii 

6 

41.39 

41.7 

-24    6.8 

1    3  37.7 

-  2    6.3 

40.9224 

0.5965 

-0.0243 

466 

416     ^ 

25  Sagittarii 

61 

1.40 

1.7 

24  18.4 

3  52.9 

-  I  51.8 

41.1130 

0.5965 

0.0238 

466 

433    ' 

B.A.C.(>343 

61 

1.41 

1.9 

23  35.9 

5  26.5 

-  0  21.9 

40.3625 

0.5970 

0.0196 

437 

-19    , 

j  26  Sagittarii 

61 

41.43 

41.9 

-23  56.2 

6  44J2 

4  0  52.7 

40.6813 

0.5967 

-0.0162 

462 

0  ; 

1  28  Sagittarii 

5lUl.44 

42.4 

-22  30.4 

8  30.7    4  2  34.9 1  -0.7905 1  0.5977  1  -0.01 13 1  -27l-90| [J 
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ELEMENTS  FOE  THE  PREDICTION  OP  OCOULTATIONS. 

OCTOBER. 

TmtSTAB'a 

At  CoKJUHcnoH  nr  R.  A. 

Limiting 
Parallels. 

»-».. 

ICag. 

Bed'ni 
188 

Aa 

1  firam 

A« 

DeSSu^n. 

WaaUnfctoD 
Mean  Time. 

Hour  Angle 
H 

Y 

z' 

y' 

N.      8. 

30  Sagittarii 

6i 

+L46 

+  2':6 

-23  17.3 

d    h    m 
1  10  16.4 

h    m 
+  4  16.3 

-1.0290 

0.5977 

-0.0069 

-44^-95 

V*  Sagittarii 

5 

1.48 

2.5 

22  52.8 

11  33.5 

+  5  30.4 

-0.4358 

0.5977 

0.0037 

-  9|-«8 

ys  Sagittarii 

5 

1.48 

2.6 

22  48.6 

11  55.5 

+  5  51.5 

-0.5084 

0.5977 

0.0025 

-12 '  -74 

fi.A.C.6448 

6^ 

1.50 

2.5 

23  18.9 

12  16.1 

+  6  11.3 

+0.0034 

0.5977 

-0.0017 

+151-39 

)fl  Sagittarii 

5^ 

1.67 

3.3 

24  10.7 

23  45.5 

-  6  46.9 

+1.0340 

0.5965 

+0.0287 

466+25 

50  Sagittarii 

6 

+1.65 

+  3.9 

-21  59.6 

9    0    7.3 

-6  25.9 

-1.1700 

0.5965 

+0.0296 

-54  1-90 

53  Sagittarii 

6i 

1.73 

3.9 

23  40.6 

5  23.1 

-  1  22.8 

+0.7280 

0.5953 

0.0436 

4661+3 

B.A.C.6727 

6 

1.74 

4.0 

23  40.8 

5  30.3 

-  1  16.1 

+0.7381 

0.5953 

0.0439 

466+  4 

4  Capricorni 

6 

1.92 

5.9 

22    9.0 

20  31.4 

-10  50.3 

+0.1286 

0.5912 

0.0815 

+28;-33 

17  Capricorni 

6 

2.04 

7.1 

21  54.9 

S    7  51.1 

+  0    3.1 

+0.9645 

0.5665 

0.1080 

+68  +19 

20  Capricorni 

6i 

+2.08 

+  8.2 

-19  27.8 

13  22.0 

+  5  21.3 

-0.8999 

0.5834 

+0.1198 

-25   -90 

J7  Capricorni 

5 

2.09 

8.3 

20  17.5 

15  19.7 

+  7  14.5 

+0.1830 

0.5824 

0.1241 

+36-29. 

27  Capricorni 

6i 

2.12 

8.4 

21     0.0 

17  25.8 

+  9  15.8 

+1.1690 

0.5811 

0.1288 

469+36 

30  Capricorni 

5i 

2.13 

9.3 

18  26.9 

20  57.0 

-11  20.9 

-0.9612 

0.5798 

0.1361 

-27  -90 

y  Capricorni 

34 

2.20 

10.4 

17    9.6 

4    6  14.1 

-  2  24.4 

-0.9284 

0.5744 

0.1539 

-23-90 

6  Capricorni 

Si 

+2.22 

+10.7 

-16  37.6 

9  11.1 

+  0  26.1 

-1.0120 

0.5725 

f0.1592 

-281-90 

29  Aquarii      mult. 

64 

2.29 

11.2 

17  29.7 

15  46.9 

+  6  47.5 

+0.9642 

0.5696 

0.1704 

+73 ;  +17 

39  Aquarii 

64 

2.30 

11.9 

14  44.2 

20    8.8 

+11    0.1 

-1.0990 

0.5663 

0.1772 

-321-90 

50  Aquarii 

6 

2.33 

12.4 

14    5.4 

A    1  24.6 

-  7  55.4 

-0.8087 

0.5632 

0.1849 

-11    -90 

74  Aquarii 

6 

2.38 

13.6 

12  12.3 

14  22.2 

+  4  35.2 

-0.2329 

0.5567 

0.2014 

+23  -53 

y>>  Aquarii 

4 

+2.41 

+14.5 

-  9  41.3 

•    0  35.2 

-  9  32.7 

-0.7114 

0.5514 

♦0.2117 

-3^-90 

^*  Aquarii 

4 

2.42 

14.6 

9  47.2 

1  32.2 

-  8  37.5 

-0.4089 

0.5507 

0.2125 

+15 

-64 

i«  Aquarii 

44 

2.42 

14.6 

10  12.9 

2    1.3 

-  8    9.4 

+0.1357 

0.5504 

.0.2130 

+44 

-32 

3b  Piflcium 

44 

2.48 

15.6 

6  37.6 

22  13.6 

+11  23.1 

+0.8806 

0.5420 

0.2261 

+83 

+  9 

33  Piscium 

44 

2.48 

15.6 

6  19.4 

23  50.6 

-11     2.8 

+0.9324 

0.5412 

0.2268 

+84!+12|| 

14  Ceti 

6 

+2.52 

+16.0 

-  1     6.6 

7  14  24.3 

+  3    2.9 

-1.1630 

0.5369 

+0.2309 

-30 

-90 

26  Ceti 

6 

2.53 

15.7 

+  0  46.6 

8    4  14.4 

-  7  32.9 

+0.0525 

0.5332 

0.2305 

+42 

-36 

/  Piscium 

5 

2.55 

15.5 

3    2.1 

11    8.0 

-  0  52.2 

-0.7422 

0.5317 

0.2287 

-  1 

-83 

V  PiBcium 

44 

2.56 

15.0 

4  55.8 

22  49.6 

+10  27.7 

-0.0952 

0.5307 

0.2242 

+34 

-44 

64  Ceti 

54 

2.56 

14.0 

S    3.2 

9  13  40.4 

+  0  51.2 

-0.1456 

0.5303 

0.2153 

+31 

-45 

^iCeti 

44 

+2.56 

+13.9 

+  8  19.7 

14  28.8 

♦  1  38.1 

-0i2647 

0.5301 

+0.2147 

+25 

-53 

^  Arietis 

54 

2.57 

13.4 

10    6.6 

20  19.6 

+  7  18.1 

-0.9253 

0.5297 

0.2097 

-12 

-80 

38  Arietis  ' 

5 

2.56 

12.4 

11  58.9 

to    6  16.9 

-  7    3.0 

-0.8911 

0.5309 

0.2008 

-10 

-78 

Lalande  5725 

6 

2.54 

11.3 

12  45.9 

16  51.8 

+  3  12.2 

+0.3321 

0.5315 

0.1892 

+59-1711 

B.A.C.1119 

6 

2.50 

9.2 

16  10.7 

11    9    0.1 

-  5    9.7 

-0.4629 

0.5344 

0.1690 

+14 

-59 

B.A.C.1206 

6 

+2.49 

+  8.4 

+16  59.9 

15  40.0 

+  1  17.7 

-0.2590 

0.5346 

+0.1599 

+25 

-45 

B.A.C.1240 

6 

2.47 

7.7 

17  52.9 

19  21.6 

+  4  52.3 

-0.6406 

0.6356 

0.1544 

+  4 

-69 

B.A.C.1272 

6 

2.44 

7.5 

17    2.7 

22  51.3 

+  8  15.4 

+0.8019 

0.5365 

0.1491 

+90 

+14 

Neptuhb 

19  20.7 

19    3    1.9 

-11  42.0 

-1.1030 

0.5384 

0.1427 

-28 

r71 

e  Tauri 

34 

2.44 

6.1 

18  56.1 

8  44.5 

-  6  10.3 

+0.1369 

0.5386 

0.1336 

+47 

-21 

W.iT,650 

6 

+2.41 

+  5.3 

+20  27.7 

13  20.1 

-  1  43.5 

-0.9434 

0.5386 

+0.1255 

-16 

-70 

i  Tauri 

5 

2.32 

3.5 

21  25.9 

13    1     7.8 

+  9  41.2 

-0.6503 

0.5408 

0.1050 

+  3-65 

I  Tauri 

54 

2.28 

3.4 

20  16.3 

3  23.8 

+11  52.9 

+0.8606 

0.5420 

0.1006 

+90  +23 

105  Tauri 

6 

2.30 

3.2 

21  33.6 

3  25.1 

+11  54.1 

-0.5578 

0.5420 

0.1006 

+  8 

-58 

108  Tauri 

64 

2.28 

2.7 

22    9.5 

6  58.3 

-  8  39.6 

-0.8680 

0.5420 

0.0943 

-12 

-68 

n  Tauri 

54 

+2.27 

+  2.5 

+21  58.9 

8  46.6 

-  6  54.8 

-0.5065 

0.5420 

+0.0911 

+11 

-53 

0  Tauri 

6 

2.24 

2.0 

21  50.4 

12  43.3 

-  3    5.8 

-0.0054 

0.5432 

0.0836 

+39 

-23' 

C  Tauri 

34 

2.20 

1.6 

21     4.4 

17  26.9 

+  1  28.5 

+1.2130 

0.5437 

0.0740 

+90 

+54| 

B.A.C.1801 

6 

2.20 

1.0 

23    9.1 

20    3.9 

+  4    0.4 

-0.8898 

0.5438 

0.0692 

-13 

-67. 

141  Tauri 

64 

2.09 

+  0.1 

22  23.9 

14    4  41.1 

-11  39.4 

+0.4678 

0.5446 

0.0527 

+71 

+  6; 

1  Geminorum 

5 

+2.09 

-  0.2 

+23  16.2 

5  47.9 

-10  34.8 

-0.4383 

0.5446 

+0.0507 

+15 

-46' 

2  Geminornm 

7 

2.08 

0.5 

23  38.9 

7    3.0 

-  9  22.1 

-0.7936 

0.5449 

0.0479 

-  7 

-66 

3  Geminorum 

64 

2.06 

0.5 

23    7.8 

8  25.4 

-  8    2.4 

-0.1584 

0.5450 

0.0451 

+30 

-27 

6  Geminorum 

64 

2.04 

0.6 

22  55.9 

9  38.2 

-  6  52.1 

+0,1160 

0.5450 

0.0433 

+46 

-13 

fj  Geminorum 

34 

2.02 

0.7 

22  32.3 

10  50.7 

-  5  42.0 

+0.6005 

0.5450 

0.0404 

464 

+14 

9  Geminorum 

64 

+2.03 

-  1.0 

+23  46.7 

11  47.6 

-  4  46.9 

-0.7330 

0  5450 

+0.0386 

-  3 

-66 

fi  Geminorum 

3 

+2.001-  1.1 

+22  34.2 

14  36.4 

-  2    3.6 

+0.7049 

0.5459 

40.0332 

4^ 

+20 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

OCTOBER. 

The  Stab'8 

At  CovjxTircnoN  nr  B.  A. 

Limiting 
ParaUela. 

Name. 

Mag. 

Bed*nB  firam 
1889.0. 

Apparent 
Deolinafcion. 

Waahington 
Mean  Time. 

Hoot  Angle 
H 

Y 

xf 

y' 

N. 

S. 

Aa 

A5 

u  Geroinorum 

5i 

4L81 

-d:3 

424  22^2 

d    h    m 
IS    8  56.7 

h    m 
-  8  19.8 

-1.0260 

0.5463 

-0.0042 

.2§ 

-eg 

44  Geminorum 

6 

1.78 

3.1 

22  48.1 

10  19.8 

-  6  59.4 

40.7012 

0.5463 

0.0070 

+90 

+23 

48  Geminorum 

6 

1.76 

3.7 

24  18.8. 

13  37.1 

-  3  48.7 

-1.0060 

0.5461 

0.0138 

-23 

-66 

58  Geminorum 

H 

1.67 

4.0 

23    9.3 

18  47.2 

4  1  11.1 

40.1768 

0.5449 

0.0243 

+50 

-  8 

82  Geminorum 

^ 

1.53 

4.9 

23  24.7 

16    6  30.2 

-11  29.0 

-0.5304 

0.5449 

0.0479 

+  9 

-52 

84  Geminorum 

61 

41.50 

-4.8 

422  37.0 

8  36.4 

-  9  26.9 

40.2450 

0.5448 

-0.0521 

+54 

-  7 

7  Cancri 

6i 

1.45 

5.1 

22  22.8 

13  41.4 

-  4  32.0 

40.2151 

0.5438 

0.0620 

+52 

-  9 

ft*  Cancri 

6i 

1.43 

5.3 

22  57.0 

14  50.0 

-  3  25.6 

-0.4854 

0.5438 

0.0642 

+12 

-50 

it«  Cancri 

H 

1.42 

5.1 

21  54.1 

15  32.4 

-  2  44.6 

40.6251 

0.5436 

0.0655 

+^ 

+12 

B.A.C.a788 

6 

1.34 

5.2 

21     5.8 

21  28.4 

4  2  59.7 

41.0860 

0.5426 

0.0770 

+90 

+41 

rj  Cancri 

^h 

41.26 

-5.4 

420  48.9 

ly    3  19.2 

4  8  39.0 

40.9139 

0.5426 

-0.0880 

490 

+28 

39  Cancri 

6i 

li22 

5.4 

20  23.8 

6  49.7 

-11  57.3 

41.0520 

0.5414 

0.0947 

490 

+37 

40  Cancri 

^h 

1.22 

5.4 

20  21.6 

6  52.0 

-11  65.1 

41.0880 

0.5414 

0.0947 

490 

+40 

y  Cancri 

44 

1.21 

5.8 

21  52.0 

8  18.8 

-10  31.2 

^.7069 

0.5414 

0.0971 

-  1 

-68 

If  Leonis 

H 

0.71 

5.6 

17  18.1 

19    0  44.9 

4  4  375 

-1.0640 

0.5350 

0.1642 

-24 

-73 

42  Leonis 

6 

40.64 

-5.1 

4l5  32.0 

7  50.3 

4ll  29.1 

-0.3554 

0.5338 

-0.1743 

420 

-53 

t  Leonifl 

54 

0.59 

4.9 

14  42.2 

12  54.2 

-  7  36.5 

-0.3620 

0.5338 

0.1811 

420 

-53 

«  Virginia 

6 

0.32 

3.3 

8  44.8 

90  21  27.6 

-  0    4.2 

-0.5123 

0.5331 

05159 

412 

-69 

V  Virginia 

4 

0.30 

3.1 

7    9.0 

ai   1    5.8 

4  3  27.2 

40.4843 

0.5323 

0.2186 

469 

-12 

c  Virginia 

54 

0.21 

-2.3 

4  3  55.9 

NEW 

17  58i2 
MOON, 

-  4  12.2 

-0.0315 

0.5394 

0.2309 

438 

-40 

y  Libre 

44 

40.22 

40.3 

-14  25.1 

M  10  57.8 

4  9  47.4 

-1.1030 

0.5755 

-0.1861 

-31 

-90 

Tf  Librs 

6 

0.24 

0.3 

15  19.1 

14  31.9 

-10  46.4 

-0.8527 

0.5781 

0.1806 

-15 

-90 

6  Libre 

44 

0.26 

Oi2 

16  24.2 

18  33.2 

-  6  545 

-0.4757 

0.5805 

0.1739 

46 

-70 

49  Libre 

6 

40.29 

40.4 

-16  12.3 

21  16.5 

-  4  17,0 

-1.1400 

0.5813 

-0.1689 

-37 

-90 

v^  Scorpii 
^  Ophiuchi 

44 

0.33 

0.2 

19  10.3 

9«    1  57.9 

4  0  13.8 

+1.0650 

0.5845 

0.1599 

471 

+25 

44    o.m 

0.3 

19  46.7 

6  51.6 

4  4  565 

40.9128 

0.5878 

0.1505 

470 

+13 

X  Ophiuchi 

44     0.36 

0.5 

18  12.3 

8    3.8 

4  6    5.6 

-0.8443 

0.5885 

0.1480 

-18 

-90 

^  Ophiuchi 

5       0.58 

0.7 

20  59.6 

97    5  20.4 

4  2  31.8 

-0.6944 

0.5973 

0.0994 

-14 

-90 

58  Ophiuchi 

54  ^.68 

4l.O 

-21  37.7 

14    2.0 

4lO  52.5 

-0.8247 

0.5997 

-0.0770 

-23 

-90 

4  Sagittarii 

54     0.76 

0.9 

23  48.3 

20  17.1 

-  7    7.6 

40.9264 

0.6017 

0,0607 

466 

+16 

P.  xvii,  330 

54     0.78 

1.0 

23    8.4 

21  46.2 

-  5  42.2 

40.1722 

0.6017 

0.0573 

+29 

-30 

P.  xvii,  334 

54     0.78 

1.1 

22  50.3 

21  53.5 

-  5  35.2 

-0.1371 

0.6020 

0.0565 

4l2 

-48 

B.A.C.6I61 

54     0.82 

1.1 

23  43.4 

98    0  51.7 

-  2  44.1 

40.5953 

0.6023 

0.0485 

456 

-  5 

Jupiter 

-23  28.5 

6  20.8 

4  2  31.5 

+0.1206 

0.5958 

-0.0336 

424 

-33 

24  Sagittarii 

6 

40.94 

41.4 

24    6.8 

9  20.7 

4  5  24.1 

+0.6751 

0.6032 

0.0255 

461 

-  1 

25  Sagittarii 

64     0.94 

1.4 

24  18.4 

9  35.6 

4  5  38.3 

40.8628 

0.6032 

0.0246 

466 

+12 

B.A.C.6343 

641    0.96 
64     0.98 

1.6 

23  35.9 

11     7.5 

4  7    6.5 

40.1156 

0.6027 

0.0204 

+23 

-33 

26  Sagittarii 

1.6 

23  56.2 

12  23.8 

4  8  19.7 

40.4322 

0.6027 

0.0167 

+41 

-15 

28  Sagittarii 

54  40.99 

42.0 

-22  30.4 

14    8.5 

+10    0.1 

^1.0300 

0.6025 

-0.0126 

-43 

-90 

v»  Sagittarii 

5       1.03 

2.1 

22  52.8 

17    8.2 

-11    7.5 

-0.6813 

0.6025 

0.0042 

-22 

-90 

v^  Sagittarii 

5       1.04 

2.1 

22  48.6 

17  29.9 

-10  46.7 

-0.7516 

0.6025 

0.0030 

-26 

-90 

B.A.C.6448 

641    1.04 

2.0 

23  18.9 

17  50.1 

-10  27.3 

-0.2450 

0.6025 

-0.0022 

+  2 

-55 

^  Sai^ittarii 

64  1    1.19 

2.5 

24  37.7 

99    5    6.7 

4  0  21.8 

41.2260 

0.5994 

+0.0286 

+65 

+48 

^  Sagittarii 

54  41.19 

42.6 

-24  10.8 

5  10.3 

4  0  25.2 

40.7764 

0.5994 

40.0286 

+66 

+  6 

53  Sagittarii 

64     1.26 

3.1 

23  40.6 

10  44.1 

4  5  45.5 

+0.4713 

0.5980 

0.0430 

+46 

-13 

B.A.C.6727 

6       1.26 

3.1 

23  40.8 

10  60.9 

4  5  52.1 

+0.4780 

0.5979 

0M38 

+47 

-12 

4  Capricorni 

6       1.45 

4.6 

22    9.0 

99    1  46.7 

-  3  47.7 

-0.1283 

0.5911 

0.0816 

+15 

-47 

17  Capricorni 

6       1.50 

5.6 

21  54.9 

13    5.9 

4  7    5.2 

+0.7119 

0.5847 

0.1085 

+68 

+  1 

20  Capricorni 

64 '  41.63 

46.6 

-19  27.8 

18  37.7 

-11  35.7 

-1.1510 

0.5808 

40.1207 

-44 

-90 

If  Capricorni 

5   1    L67 

6.5 

20  17.5 

20  35.6 

-  9  42.3 

-0.0679 

0.5793 

0.1243 

+23 

-43 

27  Capricorni 

64     1.71 

6.5 

21     0.0 

22  42.6 

-  7  400 

+0.9234 

0.5788 

0.1284 

+69 

+18 

y  Capricorni 

34     1.82 

8.5 

17    9.7 

31  11  37.0 

4  4  45.8 

-1.1720 

0.5697 

0.1530 

-41 

-90 

K  Capricorni 

5    ;    1.85 

8.0 

19  22.2 

12  41.5 

4  5  47.8 

+15540 

0.5694 

0.1552 

+71 

+45 

6  Capricorni 

24   41 .85 

+8.8 

-16  37.7 

14  35.9 

4  7  38.2 

-1.2545 

0.5685 

40.1590 

-51 

-90 

29  Aquarii      mult 

64   41.94 

+9.0 

-17  2<).7 

21  16.6 

-  9  53.5 

+0.7345 

0.5639 

+0.1698 

+72 

+  1 
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ELEMENTS  FOR  THE  PREDICTION  OP  OCOULTATIONS. 

NOVEMBER. 

The  Star's 

▲t  CowmronoH  ni  B.  A. 

TJmHiiig 

PanUeb. 

Name. 

MaR. 

Bed'ns  from 
1889.0. 

Apparent 
DeiSkfttion. 

Washington 
MeanT&ne. 

Hoar  Angle 
H 

Y 

xf 

y' 

N. 

8. 

Aa    ;    Aa 

50  Aquarii 

6 

+2'.02 

;io.5 

-14**    5.4 

d    h    m 
1    7     3.0 

h   m 
-  0  29.7 

-1.0340 

0.5577 

+0.1847 

-28 

-98 

B.A.C.7835 

6i 

2.04 

10.8 

13  28.8 

9  32.8 

+  1  54.9 

-1.1990 

0.5558 

0.1876 

-40 

-90 

56  Aquarii 

61 

2.05 

10.3 

15    8.9 

9  39.6 

+  2     1.5 

+0.5429 

0.5558 

0.1878 

+66 

-10 

r>  Aquarii 

4 

2.12 

11.1 

14  10.6 

18  26.5 

+10  30.5 

+liMOO 

0.5505 

0.1988 

+76 

+39 

74  Aquarii 

6 

2.13;    11.8 

12  12.3 

20  14.4 

-11  45J2 

-0.4396 

0.5494 

05005 

+12 

-67 

y;i  Aquarii 

4 

42.21 

+12,8 

-  9  41.3 

9    6  39.6 

-  1  40.7 

-0i)049 

0  5438 

+05108 

-14 

-90 

^s  Aquarii 

4 

2.22 

12.7 

9  47.2 

7  37.7 

-  0  44.5 

-0.5701 

0.5436 

0.2114 

+  7 

-77 

^  Aquarii 

4i 

2.22 

12.6 

10  12.9 

8    7.3 

-  0  15.9 

-0.0502 

0.5436 

05123 

+34 

-42 

BAG.  8274 

7 

2.33 

13.8 

6  59.6 

22  15.5 

-10  35.0 

-0.3328 

0.5374 

0.2221 

+20 

-59 

30  Piscium 

44 

2.38 

14.0 

6  37.7 

3    4  46.0 

-  4  17.0 

+0.7415 

0.5348 

05252 

+81       0|| 

33  Piscium 

H 

4^.39 

+14.0 

-  6  19.5 

6  85.2 

-  2  40.9 

+0.7974 

0.5339 

+05960 

+84 

+  4 

B.A.C.17 

6 

2.40 

14.1 

5  51.6 

8  51.3 

-  0  19.3 

+0.8636 

0.5337 

0.2271 

+84 

+  8 

15  Ceti 

64 

2.51 

15.1 

-  1     6.7 

22  33.9 

-11     2.2 

-0.9910 

0.5298 

0.2304 

-16 

-90 

26  Ceti 

6 

2.58 

15.2 

+  0  46.6 

4  11  24.7 

+  1  25.0 

-0.0264 

0.5270 

05300 

+38 

-41 

29  Ceti 

64 

2.60 

15.2 

1  25.0 

13  30.3 

+  3  26.8 

-0.2240 

0.5264 

0.2296 

+28 

-52 

33  Ceti 

6 

^2.61 

+15.3 

+  1  51.6 

14  48.0 

+  4  4*2M 

-0.3975 

0.5267 

+05296 

+19 

-63 

35  Ceti 

64 

2.61 

15J2 

1  53.4 

15  47.6 

+  5  40.0 

-0.1996 

0.5267 

0.2293 

+29 

-52 

/  Piscium 

5 

2.63 

15.2 

3    2:1 

18  26i) 

+  8  13.7 

-0.8089 

0.5268 

05289 

-  4 

-87 

V  Piscium 

44 

2.71 

15.0 

4  65.8 

ft    6  19.8 

-  4  14.4 

-0.1261 

0.5268 

0.2246 

+33 

-46 

64  Ceti 

54 

2.79 

UJ2 

8    35 

21  22.9 

+10  21.4 

-0.1429 

0.5268 

05163 

+32 

-46 

f  1  Ceti 

44 

+2.79 

+14J2 

+  8  19.7 

22  12.0 

+11    9.0 

-05607 

0.5268 

+05158 

♦25 

-53 

f  Arietis 

4 

2.83 

13.8 

10    6.6 

•    4    6.8 

-  7    7.0 

-0.9107 

0.5271 

0.2111 

-11 

-80 

B,A.C.755 

64 

2.83 

13.7 

10    4.0 

5    5.4 

-  6  10.1 

-0.6585 

0.5271 

05103 

+  4 

-78 

B.A.C.830 

6 

2.86 

13.1 

10  16.2 

12  57.4 

+  1  27.5 

+0.7521 

0.5283 

05034 

+90 

+  5 

38  Arietis 

5 

2.89 

13.1 

11  58.9 

14    9.6 

+  2  37.5 

-0.8490 

0.5283 

05023 

-  7 

-78 

B.A.C.1273 

6 

+3.00 

+  8.2 

+17    2.7 

8    6  51.8 

-5  56.4 

+0.9326 

0.6378 

+0.1513 

+90 

+29 

Nhptuitb 

19  13.0 

9  46.0 

-  3    7.8 

-1.0070 

0.5391 

0.1468 

-20 

-71 

e  Tauri 

34 

3.03 

6.7 

18  56.1 

16  43.7 

+  3  36.6 

+0iS811 

0.5396 

0.1354 

+66 

-13 

W.iv,650 

6 

3.03 

6.0 

20  27.7 

21  18.5 

+  8    2.6 

-0.7898 

0.5405 

0.1280 

-6 

-70 

i  Tauri 

5 

3.01 

4.2 

21  25.9 

0    9    3.5 

-  4  35.2 

-0.4744 

0.5426 

0.1068 

+13 

-53 

I  Tauri 

54 

42.98 

+  3.9 

+20  16.3 

11  18.9 

-2  24.2 

+1.0370 

0.5437 

+0.1029 

+90 

+35 

105  Tauri 

6 

3.01 

3.8 

21  33.6 

11  20J2 

-  2  23.0 

-0.3798 

0.5437 

0.1029 

+18 

-46 

108  Tauri 

64 

3.00 

3.2 

22    9.6 

14  52.5 

+  1    2.4 

-0.6863 

0.5439 

0.0962 

0,-6611 

n  Tauri 

54 

2.99 

2.9 

21  59.0 

16  40.1 

+  2  46.5 

-0.3254 

0.5451 

0.0932 

421 

-38 

0  Tauri 

6 

2.98 

2.2 

21  50.4 

20  35.7 

+  6  34.4 

+0.1839 

0.5453 

0.0856 

+51 

-13 

B.A.C.I801 

6 

42.97 

+  1.0 

+23    9.1 

10    3  54.4 

-10  21.4 

-0.6944 

0.5464 

+0.0713 

0 

-65 

141  Tauri 

64 

2.90 

-  0.3 

22  23.9 

12  29.0 

-  2    3,8 

+0.6759 

0.5464 

0.0540 

+90 

+17 

1  Geminorum 

5 

2.90 

0.5 

23  16.2 

13  35.6 

-  0  59.4 

-0.2266 

0.5464 

0.0519 

+27 

-32 

2  Geminorum 

7 

2.90 

0.8 

23  38.9 

14  50.1 

+  0  12.7 

-0.5849 

0.5475 

0.0493 

+  6 

-56 

3  Geminorum 

64 

2.88 

0.9 

23    7.8 

16  12.5 

+  1  32.3 

+0.0554 

0.5475 

0.0467 

+43 

-16 

6  Geminorum 

64 

+2.87 

-1.1 

+22  55.9 

17  24.9 

+  2  42.3 

+0.3285 

0.5476 

+0.0438 

460 

-9 

7f  Geminorum 

34 

2.85 

1.2 

22  32.3 

18  37.0 

+  3  52.0 

+0.8156 

0.5474 

0.0416 

+90 

456 

9  Geminorum 

64 

2.87 

1.5 

23  46.7 

19  33.6 

+  4  46.8 

-0.5166 

0.5474 

0.0396 

+10 

-49 

fi  Geminorum 

3 

2.84 

1.7 

22  34.2 

22  22.0 

+  7  29.6 

+0.9226 

0.5470 

+0.0345 

+90 

+33 

o  Geminorum 

54 

2.70 

4.7 

24  22.2 

11  16  39.3 

+  1  10.6 

-0.7930 

0.5465 

-0.0037 

-  7 

-66 

44  Geminorum 

6 

+2.66 

-  4.5 

+22  48.1 

18    2.5 

+  2  31.0 

+0.9410 

0.5465 

-0.0063 

+90 

+37 

48  Geminorum 

6 

2.66 

5.3 

24  18.8 

21  19.5 

+  5  41.5 

-0.7654 

0.5463 

0.0129 

-  5 

-66 

58  Geminorum 

64 

2.58 

5.7 

23    9.3 

1S>    2  29.6 

+10  41.3 

+0.4197 

0.5458 

0.0240 

468 

+  6 

82  Geminorum 

64 

2.43 

7.1 

23  24.7 

14  13.9 

-  1  57.6 

-0.2828 

0.5442 

0.0473 

+23 

-35 

84  Geminorum 

64 

2.40 

7.2 

22  37.0 

16  20.4 

+  0    4.7 

+0.4927 

0.5432 

0.0513 

+73 

+  7 

7  Cancri 

64 

+2.34 

•  7.6 

+22  22.8 

21  26.7 

+  5    1.0 

+0.4669 

0.5420 

-0.0619 

+71 

+  5 

^>  Cancri 

64 

2.33 

7.9 

22  57.0 

22  35.6 

+  6    4.7 

-0.2325 

0.5420 

0.0638 

+26 

-34 

^^  Cancri 

54 

2.31 

7.6 

21  54.1 

23  18.3 

+  6  49.0 

+0.8802 

0.5420 

0.0648 

+90 

+28 

tj  Cancri 

54 

2.16 

8.7 

20  48.9 

13  11     9.7 

-  5  42.7 

+1.1730 

0.5392 

0.0875 

+90 

+49 

y  Cancri 

44 

2.10 

9.3 

21  51.9 

16  11.9 

-  0  50.3 

-0.4531 

0.5384 

0.0969 

+14 

-54 

B.A.C.3206 

64 

+1.84 

-10.4 

+20  15.8 

14  12  15.1 

-  5  25.4 

-0.9817 

05337 

-0.1315 

-19 ;  -70 

If  heonis 

34   -Kl.54 

-10.5 

+17  18.0 

15    9  12.2 

-  9    7.7 

-0.8273 

0.5296 

-0.1633 

-71-73 
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ELEMENTS  FOR  THE  PREDICTION  OP  0C0ULTATI0N8. 

NOVEMBER. 

Thb  Stab's 

At  Comjujictiow  w  B.  A. 

Lfmitinff 
ParaUels. 

Name. 

Mag. 

Bed'na  from 
1888.0. 

Apparent 
I>eclttiation. 

Waafajngton 
Mean  Time. 

Hour  Angle 
£e 

Y 

x' 

y* 

N. 

8. 

Aa 

Aa 

42  Leonis 
i  Leonia 
6)  Virginia 
f  Virginia 
P  Virginia 

6 

51 

6 

5i 

4 

+1*45 
1.39 
1.01 
0.97 
0.97 

-lao 

9.9 

8.5 
8.5 
8.0 

+15  3J'.9 

14  42.1 

8  44.8 

8  52.4 

7    9.0 

d    h    m 

1ft  16  25.6 

21  35.6 

17    6  49.7 

10  14.6 

10  32,3 

h    m 
-2    7.7 
+  2  52.7 
+11     5.9 

-  9  35.6 

-  9  18.4 

-0.1141 
-0.1246 
-0.3156 
-1.1860 
+0.5822 

0.5280 
0.5267 
0.5255 
0.5261 
0.5264 

-0.1734 
0.1795 
0.2144 
0.2172 
0.2176 

+.33° 
+32 
+22 
-31 

+78 

-39° 
-40 
-56 
-81 

-  8 

TT  Virginia 

c  Virginia 
fi.  AC.  4254 
80  Virginia 
88  Virginia 

5 

H 
6 
6 
6i 

+0.89 
0.81 
0.74 
0.56 
0.52 

-  8.0 
6.9 
6.3 
3.9 
3.5 

+  7  13.8 

3  55.8 

+  2  27.9 

-  4  49.9 

6  17.1 

18    2.4 

18  3  44.2 
12  36.4 

19  16    3.6 
22    1.3 

-  2    2.1 
+  7  21.9 

-  8    2.5 

-  5  27.8 
+-  0  18.1 

-1.1530 
+0.1384 
-0.3687 
+0.7399 
+0.8312 

0.5273 
0.5298 
0.5313 
0.5436 
0.5474 

-0.2226 
0.2289 
0.2318 
0.2345 
Oi2330 

-28 
+47 
+20 
+83 
+84 

-83 
-31 
-61 
0 
+  6 

94  Virginia 

61 

+0.49 

-2.9 

-  8  21.8 
NEW 

99    6  16.8 
MOON, 

+  8  17.1 

+1.0350 

0.5521 

-0.2297 

+82 

+19 

58  Ophiuchi 
4  Sagittarii 

3 

0.57 
0.62 

+  1.1 
1.1 

21  37.7 
23  48.3 

93  22  43.5 
94.    4  46.0 

-2  38.1 
+  3    9.1 

-0.9226 
+0.7939 

0.6105 
0.6130 

0.0800 
0.0635 

-30 
466 

-90 
+  7 

7  Sagittarii 
P.  xvii,  330 
P.  xvii,  334 
fi.A.C.6161 
24  Sagittarii 

6 
H 

6 

+0.63 
0.62 
0.62 
0.64 
0.69 

+  1.1 
1.3 
1.3 
1.3 
1.5 

-24  16.8 
23    8.4 

22  50.3 

23  43.4 

24  6.8 

5  53.5 

6  12i2 
6  19.2 
9  11.3 

17  22.6 

+  4  13.8 
+  4  31.7 
+  4  38.4 
+  7  23.3 
-  8  46.3 

+1.1940 
+0.0478 
-0.2569 
+0.4612 
+0.5271 

0.6134 
0.6134 
0.6134 
0.6137 
0.6134 

-0.0602 
0.0595 
0.0592 
0.0508 
0.0276 

+66 
+22 

+  7 
+46 
+49 

+42 

-37 
-55 
-13 
-10 

25  Sagittarii 
B.A.C.6343 

26  Sagittarii 
28  Sagittarii 

Jupiter 

6i 

n 

51 

+0.70 
0.71 
0.72 
0.73 

+  1.5 
1.7 
1.7 
1.8 

-24  18.4 
23  35.9 
23  56.2 

22  30.4 

23  14.1 

17  37.1 
19    5.7 
.  20  19.3 
22    0.4 
22  58.5 

-  8  32.4 
-7    7.6 

-  5  57.1 

-  4  20.3 

-  3  24.7 

+0.7115 
-0.0247 
+0.2833 
-1.1561 
-0.4487 

0.6134 
0.6134 
0.6131 
0.6130 
0.6046 

-0.0263 
0.0221 
0.0188 
0.0138 
0.0109 

+64 
+15 
+32 
-54 
-  9 

+  2 
-41 
-23 
-90 
-69 

i;i  Sagittarii 
v3  Sagittarii 

B.  AC  6448 
X^  Sagittarii 
J»  Sagittarii 

5 
5 

61 

+0.75 
0.75 
0.76 
0.89 
0.89 

+  2.1 
2.1 
2.0 
2.3 
2.4 

-22  52.8 

22  48.6 

23  18.9 

24  43.4 
24  37.7 

M    0  53.6 

1  14.7 

1  34.1 

12  24,9 

12  27.3 

-  1  34.4 

-  1  14.1 

-  0  55.6 
+  9  27.8 
+  9  30.1 

-0.8151 
-0iJ859 
-0.3877 
+1.1420 
+1.0500 

0.6130 
0.6130 
0.6130 
0.6095 
0.6095 

-0.0053 

0.0043 

-0.0035 

+0.0281 

0.0281 

-30 
-34 
-6 
+65 
465 

-90 
-90 
-65 
+35 
+26 

53  Sagittarii 
B.A.C.6727 

4  Capricorni 
17  Capricorni 

17  Capricorni 

61 

6 

6 

6 

5 

+0.93 
0.94 
l.Il 
1.22 
1.29 

+  2.8 
2.8 
4.0 
4.6 
5.3 

-23  40.7 
23  40.9 
22    9.0 
21  54.9 
20  17.5 

17  53.1 
17  59.8 

SM    8  26.4 
19  25.6 

97    2  43.6 

-  9  17.8 

-  9  11.3 
+  4  39.6 

-  8  47.6 

-  1  46.8 

+0.3018 
+0.3101 
-0.3028 
+0.5183 
-0.2551 

0.6085 
06082 
0.5998 
0.5926 
0.5871 

+0.0434 
0.04:)8 
0.0822 
0.1095 
0.1253 

+35 
+36 
+  6 
+56 
+12 

-22 
-22 

-58 
-  9 
-55 

27  Capricorni 

^  Capricorni 

tc  Capricorni 
29  Aquarii      mtUt. 
56  Aquarii 

61 

51 

5 

61 

61 

+1.32 
1.34 
1.46 
1.55 
1.67 

+  5.2 
5.2 
6.5 

7.4 
8.6 

-21     0,0 
21     6.7 
19  22.2 
17  29.8 
15    9.0 

4  47.2 

7  J5.6 

18  27.3 

99    2  53.3 

15    6.0 

+  0  12,0 
+  2  34.8 
-10  38.9 
-  2  31.5 
+  9  15.3 

+0.7226 
+1.1650 
+1.0510 
+0.5331 
+0.3452 

0.5862 
0.5831 
0.5749 
0.5676 
0.5586 

+0.1301 
0.1353 
0.1574 
0.1715 
0.1892 

+69 
+69 
+71 
+62 
+53 

+  1 
+35 
+23 
-10 
-21 

T«  Aquarii 
74  Aquarii 
^>  Aquarii     . 
^  Aquarii 
^Aquarii 

4 
6 
4 
4 
41 

+1.79 
1.79 
1.91 
1.92 
1.93 

+  9.0 

9.7 

10.8 

10.7 

10.6 

-14  10.6 

12  12.3 

9  41.3 

9  47.2 

10  12.9 

23  48.2 
99    1  35.2 

11  57.6 

12  55.5 

13  25.2 

-  6  20.4 

-  4  37.2 
+  5  24.5 
+  6  20.6 
+  6  49.3 

+1.0410 
-0.6340 
-1.0930 
-0.7857 
-0.2383 

0.5514 
0.5507 
0.5436 
0.5428 
0.5425 

+0.1993 
0.2016 
0.2115 
0.2123 
0.2125 

+76 
+  2 
-26 
-  7 
+23 

+21 

-84 
-90 
-90 
-53 

B.A.C.8274 

30  Piacium 
33  Piacium 
B.A.C.17 

7 
41 
41 
6 

+2,07 
2.13 
2.15 

+2.17 

+11.9 
12.0 
12.1 

+12.2 

-  6  59.6 
6  37.7 
6  19.5 

-  5  51.6 

30    3  33.8 

10  6.2 

11  45.9 
14  13.0 

-  3  29.4 
+  2  50.6 
+  4  27.2 

+  6  49.8 

-0.5130 
+0.5670 
+0.6258 
+0.6921 

0.5345 
0.5316 
0.5316 
0.5301 

+0.2219 
0.2251 
0.2258 

+0.2266 

+11 

+74 
+79 
+84 

-72 

-10 
-6 
-  3 

DECEMBER. 

15  Ceti 
20  Ceti 
26  Ceti 

61 

5 

6 

+2.32 
2.38 
2.46 

+13.4 
13.1 
13.6 

-  1    6.7 

-  1  44.7 
+  0  46.5 

1    4    2.7 
11  34.8 
17    2.8 

-  3  46.1 
+  3  32.4 
+  8  50.5 

-1.1500 
+li2510 
-0.1663 

0.5253 
0.5234 
0.5224 

+0.2295 
0.2298 
0.2292 

-28 
+88 
+31 

-90 
+37 
-49 

29  Ceti 
33  Ceti 

1* 

+2.48 
+2.50 

+13.7 
+13.8 

+  1  24.9 
+  1  51.5 

19  9.9 

20  28.7 

+10  53.7 
-11  49.8 

-0.3617 
-0.5337 

0.5224 
0.6217 

+0.2292 
+0.2288 

+20 
+11 

-61 
-73 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS, 

DECEMBER. 

Thb  Stab'b 

At  CosJUHcnoN  in  B.  A. 

Lbnlttnc 
PanUels. 

Name. 

Mag. 

Red'na  from 
1889.0. 

Apparent 
Deainatlon. 

WaahtayKton 
HeanlSine. 

Hoar  Angle 

Y 

xf 

y' 

N. 

S. 

Aa 

^a 

35  Ceti 

6i 

+'ho 

+137 

+  I  53.3 

d    h   m 
1  21  28.9 

h    m 
-10  51.4 

-0.3352 

0.5217 

+0.2284 

^ 

^9 

/  PiBcium 

5 

2.53 

14.1 

3    2.0 

9    0  10.0 

-  8  15.2 

-0.9430 

0.5217 

Oi2281 

-12 

-87 

V  Piscium 

4i 

2.65 

13.9 

4  55.8 

12  14.0 

+  3  27.2 

-0.2425 

0.5205 

0.2237 

+26 

-53 

64  Ceti 

5i 

2.80 

13.5 

8    3.2 

3    3  31.1 

-  5  43.0 

-0J2352 

0.5214 

0.2154 

+27 

-52 

f '  Ceti 

4k 

2.81 

13.5 

8  19.7 

4  20.9 

-  4  54.6 

-0.3536 

0.5216 

0.2151 

+21 

-58 

f  Arietis 

H 

42.88 

+13.4 

+10    6.6 

10  21.0 

+  0  54.7 

-0.9979 

0.5218 

+0.2106 

-17 

-80 

B.A.C.755 

6i 

2.89 

13.3 

10    4.0 

11  20.4 

+  1  52.3 

-0.7427 

0.5218 

0.2099 

-  1 

-78 

B.A.C.830 

6 

2.94 

12.7 

10  16.2 

19  19.6 

+  9  37.1 

+0.6858 

0.5237 

0.2032 

+89 

4   1 

38  Arietis 

5 

2.98 

12.9 

11  58.9 

20  32.7 

+10  48.0 

-0.9204 

0.5237 

0.2022 

-12 

-78 

Lalande  5735 

6 

3.08 

11.8 

12  45.9 

4    7  20.8 

-  2  43.4 

+0.3550 

0.5264 

0.1913 

461 

-16 

Neptunb 

+19    4.4 

ft  15    6.3 

+  4    2.9 

-1.0820 

0.5369 

+0.1501 

-26 

-71 

e  Tauri 

H 

43.42 

+  6.9 

18  56.1 

23  39.4 

-11  40.1 

+0.2931 

0.5382 

0.1367 

+57 

-13 

(  Tauri 

5 

3.49 

4.3 

21  25.9 

6  16    3.7 

+  4  12.5 

-0.4449 

0.5429 

0.1079 

+15 

-51 

I  Tauri 

5i 

3.47 

3.9 

20  16.3 

18  19.4 

+  6  23.9 

+1.0740 

0.5430 

0.1042 

+90 

+38 

n  Tauri 

54 

3.51 

+  2.9 

21  58.9 

23  41.4 

+11  35.3 

-0.2817 

0.5448 

0.0943 

+24 

-39 

1  Geminorum 

5 

+3.52 

-  0.8 

+23  16.2 

y20  37.4 

+  7  50.1 

-0.1643 

0.5476 

+0.0532 

+30 

-29 

tf  Geminorum 

3i 

3.51 

1.6 

22  32.3 

8    1  38.5 

-11  18.9 

+0.8892 

0.5488 

0.0431 

+90 

+30 

fi  Geminorum 

3 

3.52 

2.3 

22  34.2 

5  23.1 

-  7  41.7 

+0.9982 

0.5488 

+0.0353 

+90 

+38 

u  Geminorum 

H 

3.46 

5.6 

24  22.2 

23  38.5 

+  9  57.3 

-0.7037 

0.5486 

-0.0024 

-  1 

-63 

44  Geminorum 

6 

3.41 

5.7 

22  48.1 

•    1     1.2 

+11  17.3 

+1.0340 

0.5483 

0.0055 

+90 

+44 

48  Geminorum 

6 

+3.43 

-  6.4 

+24  18.8 

4  18.0 

-  9  32.4 

-0.6759 

0.5478 

-0.0122 

+  1 

-61 

ft*  Cancri 

54 

3.18 

10.3 

21  54.0 

lO    6  15.1 

-  8  26.6 

+0.9963 

0.5436 

0.0648 

+90 

+35 

y  Cancri 

44 

3.00 

12.5 

21  51.9 

23  10.3 

+  7  55.7 

-0.3328 

0.5386 

0.0965 

+21 

-43 

B.  AC.  3206 

64 

2.76 

14.4 

20  15.8 

11  19  20.0 

+  3  27.0 

-0.8582 

0.5320 

0.1308 

-10 

-70 

If  Leonis 

34 

2.48 

15.3 

17  17.9 

19  16  31.0 

-  0    1.2 

-0.6960 

0.5255 

0.1622 

+  1 

-72 

42  Leonia 

6 

+2.38 

-15.2 

+15  31-8 

23  51.1 

+  7    5.5 

+0.0201 

0.5242 

-0.1719 

+41 

-32  r 

i  Leonia 

54 

2.31 

15.2 

14  42.0 

13    5    6.2 

-11  49.0 

+0.0110 

0.5229 

0.1783 

+40 

-33 

I  Leonia       mult. 

4 

1.97 

14.9 

11     8.1 

14    7  35.2 

-10    7.4 

-1.2070 

0.5184 

0.2056 

-34 

-79 

u  Virginia 

6 

1.88 

14.3 

8  44.7 

15    4.9 

-  2  51.1 

-0.1885 

0.5182 

0.2118 

+29 

-49 

^  Virginia 

54 

1.84 

14.4 

8  52.3 

18  35.3 

+  0  33.0 

-1.0700 

0.5183 

0iJl42 

-22 

-81 

V  Virginia 

4 

+1.84 

-13.8 

+  7    8.9 

18  53.5 

+  0  50.7 

+0.7186 

0.5184 

-0.2146 

+90 

+  I 

ir  Virginia 

5 

1.76 

13.9 

7  13.7 

15    2  36.2 

+  8  19.6 

-1.0410 

0.5188 

0.2195 

-19 

-83 

11  Virginia 

6 

1.71 

13.7 

6  25.3 

7  19.3 

-11     5.7 

-1.2190 

0.5200 

0.2224 

-34 

-84 

e  Virginia 
B.A.C.4S54 

54 

1.65 

12.7 

3  55.7 

12  35.1 

-  5  59.4 

+0.2624 

0.5206 

0.2251 

+55 

-25 

6 

1.55 

12.0 

+  2  27.8 

21  43.6 

+  2  52.6 

-0.2592 

0.5230 

0.2282 

+26 

-54 

80  Virginia 

6 

+1.31 

-  9.0 

-  4  50.0 

17    2    0.7 

+  6  17.4 

+0.8425 

0.5347 

-0.2316 

+85 

+  6 

88  Virginia 

64 

1.26 

8.3 

6  17.1 

8    8.7 

-11  46.4 

+0.9241 

0.5356 

0.2299 

+84 

+11 

94  Virginia 

64 

1.20 

7.3 

8  21.8 

16  37.7 

-  3  33.9 

+1.1210 

0.5436 

0.2269 

+82 

+26 

^>  Libra 

6 

1.04 

5.5 

11  26.8 

18  14  27.4 

-  6  28.7 

-0.5379 

0.5602 

0.2110 

-  8 

-74 

o'  Librae 

64 

0.99 

3.9 

15    8.9 

1»    1  56.7 

+  4  36.2 

+0.8393 

0.5709 

0.1979 

+75 

+  7 

€^  Libra 

64 

+0.98 

-  3.9 

-14  44.4 

2  48.3 

+  5  25.9 

+0.2592 

0.5709 

-0.1967 

+48 

-25 

^3  Libra 

6 

0.97 

3.5 

16  13.7 

6    0.7 

+  8  31.2 

+1.1270 

0.5738 

0.1923 

+74 

+29 

C«  Libra 

54 

0.96 

3.3 

16  28.7 

6  57.2 

+  9  25.7 

+1.1970 

0.5753 

0.1908 

+74 

+:% 

y  Libra 

44 

0.95 

3.3 

14  25.2 

8    4.4 

+10  30.4 

-1.0760 

0.5764 

0.1893 

-29 

-90 

1/  Libra 

6 

0.93 

3.2 

15  19.2 

11  37.0 

-10    4.9 

-0.8354 

0.5788 

0.1841 

-13 

-90 

e  Libra 

44 

+0.91 

-  2.8 

-16  24.2 

15  36.1 

-  6  14.9 

-0.4750 

0.5821 

-0.1777 

+  7 

-70 

49  Libra 

6 

0.90 

2.8 

16  12.3 

18  17.1 

-  3  40.0 

-1.1410 

0..5845 

0.ir30 

-37 

-90 

v^  Scorpii 
6  Ophiuchi 

44 

0.89 

2.1 

19  10.3 

22  54.0 

+  0  46.1 

+1.0290 

0.5892 

0.1644 

+71 

+21 

44 

0.88 

-  1.6 

19  46.7 

90    3  41.7 

+  5  22.6 

+0.8630 

0.5928 

0.1548 

+70 

+10 

VkHua 

22  12.0 

NEW 

19  28i2 
MOON. 

-  3  29.1 

+1.0790 

0.5550 

-0.1121 

+68 

+27 

JUPITKR 

-22  41.2 

»19    8.0 

-  5  52.0 

-0.9788 

0.6121 

+0.0165 

-39 

-90 

4  Capricomi 

6 

+1.00 

+  3.7 

22    9.0 

93  17  57.5 

-  8    1.3 

-0.3442 

0.6137 

0.0836 

+  4 

-61 

17  Capricorn! 

6 

1.05 

4.2 

21  54.9 

94    4  32.6 

+  2    7.3 

+0.4596 

0.6057 

0.1112 

♦51 

-14 

ij  Capricorni 

5 

+1.09 

+  4.8 

-20  17.5 

11  34.3 

+  8  51.8 

-0.3052 

0.5995 

+0.1282 

+10 

-58 

27  Capricorni 

64 

+1.11 

+  4.8 

-21     0.0 

13  33.1 

+10  45.8 

+0.6549 

0.5974 

+0.1328 

+66 

-  3 

0C0ULTATION8,   1889. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOOULTATIONS. 

DECEMBER. 

Tra  BTiOk*! 

Llmlthiff 
PanUels. 

Nune. 

Mag. 

Bed'nsfteiii 
1889.0. 

Aa     1     /^S 

T^SISSS^ 

Washington 
HeaaT&ne. 

Hour  Angle 

r 

*' 

y' 

N. 

8. 

^  Capricorni 

54 

+U3 

+  4:8 

-2f   ^.7 

d    h   m 
M  15  55.8 

h    m 
-10  57.2 

+1.0890 

0.5960 

+0.1380 

+6§ 

42? 

e  Capricorni 

41 

1.21 

5.3 

19  57.7 

M    0  27.5 

-  2  45.7 

+liM60 

0.5882 

0.1559 

+70 

+39 

K  Capricorni 

5 

1.23 

5.5 

19  22.2 

2  42.3 

-  0  36.1 

+0.9716 

0.5864 

0.1600 

+71 

+17 

29  Aquarii      muU. 

61 

li29 

6.2 

17  29.8 

10  49.5 

+  7  12.4 

+0.4650 

0.5784 

0.1745 

+58 

-14 

56  Aquarii 

ei 

1.40 

7.0 

15    9.0 

22  36.0 

-  5  27.0 

+0.2756 

0.5689 

0.1927 

+48 

-25 

ri  Aquarii      mult. 

51 

^1.49 

+  7.3 

-14  38.4 

M    6  10.5 

+  1  51.3 

+1.2610 

0.5614 

+05020 

+75 

+42 

r>  Aquarii 

4 

1.50 

7.4 

14  10.7 

7    0.5 

+  2  39.4 

+0.9779 

0.5611 

0.2032 

+76 

+16 

74  Aquarii 

6 

1.52 

8.0 

12  12.4 

8  44.1 

+  4  19.5 

-0.6858 

0.5594 

0.2047 

-  2 

-90 

^1  Aquarii 

4 

1.62 

8.9 

9  41.4 

18  47.3 

-  9  58.2 

-1.1410 

0.5513 

0.2144 

-31 

-90 

^Aquarii 

4 

1.62 

9.0 

9  47.3 

19  43.6 

-  9    3.7 

-0.8366 

0.5508 

0.2152 

-  9 

-90 

Vi>  Aquarii 

41 

+1.63 

+  8.8 

-10  13.0 

20  12.3 

-8  36.0 

-0ii964 

0.5508 

+0.2158 

+21 

-57 

B.A.C.8274 

7 

1.77 

9.9 

6  59.6 

9T    9  58.5 

+  4  42.8 

-0.5722 

0.5411 

0.2249 

+  8 

-77 

30  Piscium 

41 

1.B4 

10.0 

6  37.7 

16  21.8 

+10  53.6 

+0.4982 

0.5374 

02274 

+69 

-13 

33  PiBcium 

41 

1.86 

10.1 

6  19.5 

17  59.3 

-11  32.0 

+0.5543 

0.5364 

0.2284 

+73 

-10 

B.A.C.17 

6 

1.88 

10.3 

5  51.6 

20  23.3 

-  9  12.5 

+0.6210 

0.5354 

0.2291 

+79 

-  7 

15  Ceti 

61 

42.05 

+11.5 

-  1     6.7 

M    9  58.4 

+  3  57.1 

-1.2000 

0.5286 

+0J2314 

-31 

-90 

20  Ceti 

5 

2.12 

11.1 

-  1  44.7 

17  24.3 

+11     9.3 

+1.1820 

0.5253 

0.2309 

+88 

+30 

26  Ceti 

6 

2.20 

11.7 

+  0  46.5 

22  48.6 

-  7  36.3 

-^.2214 

0.5238 

0.2302 

+28 

-52 

29  Ceti 

61 

2.23 

11.9 

1  24.9 

M    0  54.5 

-  5  34.3 

-0.4137 

0.5237 

0.2299 

+18 

-64 

33  Ceti 

6 

2.24 

12.0 

1  51.5 

2  12.5 

-  4  18.6 

-0.6845 

0.5228 

0i2295 

+  9 

-78 

35  Ceti 

61 

+2.25 

+12.0 

+  1  53.3 

3  12.2 

-  3  20.7 

-^.3880 

0.5228 

+0J2295 

+19 

-62 

/  Piscium 

5 

2.28 

12.2 

3    2.0 

5  51.8 

-  0  46.0 

-0.9893 

0.5219 

0.2286 

-13 

-87 

y  Piscium 

41 

2.44 

12.2 

4  55.8 

17  51.8 

+10  52.4 

-0.2913 

0.5206 

0.2242 

+24 

-56 

64  Ceti 

H 

8.63 

12.2 

8    3.2 

ao   9    7.7 

+  1  41.1 

-0.2772 

0.5192 

0.2150 

+25 

-53 

fiCeti 

41 

2.63 

12.2 

8  19.7 

9  57.5 

+  2  29.4 

-0.3960 

0.5200 

0.2148 

+19 

-61 

f  Arietis 

51 

♦2.72 

+12.3 

+10    6.6 

15  58.2 

+  8  19.3 

-1.0380 

0.5200 

+0J2100 

-20 

-80 

B.A.C.755 

61 

2.73 

12.2 

10    4.0 

16  57.9 

+  9  17.2 

-0.7839 

0.5206 

0.2095 

-  3 

-64 

B.A.C.830 

6 

2.82 

11.4 

10  16.2 

31    0  58.6 

-6  66.5 

+0.6466 

0.5206 

0.2023 

+85 

-  2 

38  Arietis 

5 

2.85 

11.8 

11  58.9 

9  12J3 

-  5  45.1 

-0.9665 

0.5217 

0.2016 

-14 

-78 

Laiande5785 

6 

+3.00 

+10.9 

+12  45.9 

13    3.8 

+  4  46.9 

+0.3206 

0.5232 

+0.1904 

+59 

-18, 

1 

' 
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OOOULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  TEAB  1889. 

SMBBSIOK. 

1 

Th*  Stab% 

J> 

Date. 

Waehington. 

Angle 

tmm 

Washington. 

Angle  flrom 

^1 

Kerne. 

Mag. 

Sideteal 
Time. 

Hean 
Time. 

Boiih 
Polni. 

Vertex. 

Sidereal 
Time. 

Mean 
Time. 

Koith 

FOlBtk 

V«tez. 

h   m 

h    m 

o 

o 

b   » 

h   m 

o 

o 

h    m 

NEW  MOON. 

Feb.    8 

8 

d'Tauril 
<J»Taurit 

4 

54 

10  28 

11  3 

13  20 
13  45 

42 
76 

351 
26 

11  21 
11  57 

14    3 
14  39 

304 
271 

255 
224 

043 
0  54 

11 
14 
14 
15 
23 

d  Geminoram 
83  Gancri 

8  Leonis 
37  LeoniB 
58  Ophiuchi 

NEW  MOON 

6 
54 

8  36 
2  18 

12  35 
4  37 

13  18 

11     7 
4  38 

14  53 
6  52 

15  1 

69 

6 

73 

131 

90 

20 

56 

20 

184 

134 

9  49 
Ster0'.7 

13  28 
5  34 

14  18 

12  20 
north  of 

15  46 
7  49 

16  0 

303 

333 
266 
302 

247 
limb. 
278 
310 
339 

1  13 

0  59 

0  56 

1  0 

Mar.    8 

8 

B.A.C.1468 
t  Tauri 

64 
54 

7  40 
10  37 

832 
11  28 

125 
130 

72 

77 

8  37 
11  19 

9  30 
12  10 

919 
221 

164 
171 

0  57 
0  49 

11 

18 
23 

63  Geminor.  wM, 

80  Virginia             1 

JUPITBR 

NEW  MOON. 

? 

12  10 
12  51 
18  42 

12  50 

13  3 
18  34 

89 

157 

46 

32 

176 

43 

13    7 
13  55 
19  44 

13  47 

14  7 
19  35 

293 
968 
314 

240 
269 
296 

0  57 

1  4 
1     1 

Apr.    4 

NEW  MOON. 

6 

7  16 

6  21 

121 

68 

8  14 

720 

219 

164 

0  58 

May    6 

35  Canori 

6i 

15  34 

12  33 

176 

126 

15  51 

12  50 

913 

165 

0  17 

7 
8 

83  Canori 
37  Leonia 

NEW  MOON. 

9 

11  56 
16  39 

852 
12  30 

186 
137 

139 

84 

12  19 
16  30 

9  15 
13  91 

290 
268 

170 
916 

093 
059 

30 
31 
Jane    1 
13 
17 

C  Tauri 

/I  Geminorum 

6  Geminor.   mrnlt, 

JUPITBR 

56  Aquarii 

34 
3 

34 
64 

11  45 
9    1 

12  2 
22  31 
19  27 

7  10 

423 

720 

16  59 

13  40 

97 

16 

132 

356 

49 

44 

320 
75 

312 
12 

12  40 

12  56 
U  0'.2 
20  40 

8    6 

4  42 

8  13 

north  of 

14  53 

263 
350 
250 

269 

215 
293 
195 
limb. 
244 

0  56 
0  19 

0  54 

1  13 

19 

B.  A.C.17t 
NEW  MOON 

6 

18  26 

12  31 

80 

131 

19  19 

13  24 

281 

330 

0  53 
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DISK  OF   MERCURY,  1889. 


FOR  WASHINGTON  MEAN  NOON 

\. 

Date. 

k 

i 

6 

L 

Date. 

k 

i 

$ 

L 

Jan.      1 

0.997 

6% 

33.5 

27.2 

July     0 

0.112 

uos 

161?0 

16.2 

6 

0.986 

13.6 

11.6 

30.6 

5 

0.212 

125.2 

166.5 

27.1 

11 

0.963 

22.2 

0.9 

36.0 

10 

0.334 

109.4 

171.2 

37.9 

16 

0.916 

33.6 

353.3 

43.9 

15 

0.479 

92.4 

176.2 

49.0 

21 

0.834 

48.0 

346.9 

54.5 

20 

0.640 

73.8 

181.9 

59.8 

26 

0.693 

67.3 

342.3 

64.4 

25 

0.803 

52.7 

189.2 

67.8 

31 

0.484 

91.9 

337.6 

64.6 

30 

0.927 

31.3 

196.6 

68.2 

Feb.      5 

0.244 

120.1 

332.0 

44.5 

Aug.     4 

0.969 

12.2 

220.3 

61.0 

10 

0.064 

150.8 

319.5 

14.0 

9 

0.995 

7.8 

338.7 

51.0 

15 

0.011 

168.0 

229.9 

2.4 

14 

0.970 

19.9 

7.5 

42.2 

20 

0.081 

146.9 

177.5 

15.1 

19 

0.932 

30.3 

15.6 

36.0 

25 

0.206 

125.7 

169.1 

29.2 

24 

0.889 

38.8 

19.9 

31.9 

Mar.     2 

0.336 

109.2 

165.0 

35.1 

29 

0.845 

46.3 

22.7 

29.6 

7 

0.449 

96.4 

161.8 

35.8 

Sept.    3 

0.600 

53.1 

24.5 

28.6 

12 

0.533 

86.2 

159.1 

3:).9 

8 

0.750 

60.0 

25.7 

28.7 

17 

0.606 

77.7 

156.5 

32.3 

13 

0.694 

67.2 

26.5 

29.9 

22 

0.670 

70.1 

154.2 

31.3 

18 

0.626 

75.4 

27.0 

32.0 

27 

0.727 

62.9 

152.1 

31.2 

23 

0.542 

85.2 

27.5 

34.6 

Apr.      1 

0.782 

55.7 

150.5 

32.3 

28 

0.434 

97.6 

2a3 

36.6 

6 

0.837 

47.6 

149.3 

34.8 

Oct.      3 

0.298 

113.9 

29.7 

34.8 

11 

0.892 

38.3 

148.4 

39.2 

8 

0.143 

135.5 

32.8 

23.5 

16 

0.946 

26.8 

148.0 

45.8 

13 

0.020 

163.7 

44.2 

4.3 

21 

0.968 

12.4 

146.2 

54.5 

18 

0.026 

161.5 

197.3 

6.0 

26 

0.996 

5.5 

344-7 

63.6 

23 

0.199 

127.1 

206.7 

39.2 

May      1 

0.951 

25.7 

338.0 

6a5 

28 

0.439 

97.0 

20a3 

62.3 

6 

0.844 

46.6 

340.5 

65.8 

Not.     2 

0.650 

72.5 

206.4 

62.4 

11 

0.704 

65.9 

344.2 

57.6 

7 

0.797 

53.6 

207.4 

52.6 

16 

0.564 

82.6 

347.9 

4a5 

12 

0.886 

39.4 

205.6 

42.5 

21 

0.436 

97.4 

351.6 

40.3 

17 

0.940 

2a4 

202.8 

35.0 

26 

0.323 

110.7 

355.0 

33.2 

22 

0.970 

19.8 

196.5 

29.9 

31 

0.222 

123.8 

358.3 

25.9 

27 

0.968 

12.5 

192.1 

26.7 

June    5 

0.133 

137.2 

2.1 

17.8 

Deo.     2 

0.997 

6.3 

17a4 

24.9 

10 

0.060 

151.6 

8.4 

8.7 

7 

0.999 

2.6 

102.6 

24.3 

15 

0.015 

165.9 

28.1 

2.5 

12 

0.997 

6.4 

32.5 

24.8 

20 

0.007 

170.3 

113.7 

1.2 

17 

0.968 

12.6 

lai 

26.5 

25 

0.042 

156.4 

151.2 

6.7 

22 

0.971 

19.7 

9.8 

29.5 

30 

0.112 

140.8 

161.0 

16.2 

27 

0.941 

28.2 

3.3 

34.4 

32 

0.889 

39.0 

357.4 

41.7 

NOTATION. 

Jfc,   the  ratio  of  the  illuminated  portion  of  the  apparent  dii 

ik  to  the 

entire  ap 

parent  dii 

ik  con- 

Bidered  aa  the  superficies  of  a  circle. 

i,    the  angle  between  the  sun  and  earth,  as  seen  from  th< 

9  planet. 

0,    the  angle  which  the  line  joining  the  cusps,  or  extremitic 

m  of  the  i 

lluminate 

d  portion, 

makes 

with  the  meridian. 

Lf  the  brilliancy  of  the  disk.    The  unit  of  JL  b  the  amoui 

It  of  light 

by  an  e} 

re  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  s 

ubtending 

an  angu 

lar  radius 

of  one 

second  of  arc,  situated  at  distance  unity  fi^m  the  sv 

m,  and  il 

luminated 

by  the  I 

itter  as 

the  mean  disk  of  the  planet  is  illuminated. 

1 

DISK  OF  VENUS,  1889. 
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• 

FOE  WASHINGTON  MEAN  NOON. 

Date. 

h 

i 

e 

L 

Date. 

k 

{ 

d 

X 

Jan.      1 

0.713 

64r8 

342!5 

91.7 

June    5 

0.260 

118!7 

158?3 

185.5 

6 

0.697 

66.9 

341.1 

95.5 

10 

0.302 

113.3 

158.6 

183.5 

11 

0.679 

69.0 

339.9 

99.9 

15 

0.341 

108.5 

159.1 

177.7 

16 

0.661 

71.2 

338.8 

104.8 

20 

0.377 

104.1 

160.0 

170.2 

21 

0.642 

73.5 

337.9 

110.0 

25 

0.411 

100.2 

161.1 

161.8 

26 

0.622 

75.9 

337.1 

115.6 

30 

0.443 

96.5 

162.5 

153.1 

31 

0.600 

78.4 

336.5 

121.8 

July     5 

0.473 

93.1 

164.0 

144.5 

Feb.     5 

0.578 

81.0 

336.1 

128.5 

10 

0.501 

89.9 

165.8 

136.5 

10 

0.554 

83.7 

335.9 

135.7 

15 

0.528 

86.8 

167.7 

129.0 

15 

0.530 

86.6 

335.8 

143.5 

20 

0.553 

83.9 

169.7 

122.1 

20 

0.503 

89.6 

335.7 

151.8 

25 

0.578 

81.1 

172.0 

115.8 

25 

0.475 

92.8 

335.8 

160.6 

30 

0.600 

78.5 

174.4 

110.1 

Mar.     2 

0.445 

96.3 

336.0 

169.5 

Aug.     4 

0.622 

75.9 

176.9 

104.8 

7 

0.413 

100.1 

336.1 

178.6 

9 

0.643 

73.4 

179.4 

100.0 

12 

0.378 

104:1 

336.2 

187.3 

14 

0.663 

70.9 

182.0 

95.6 

17 

0.341 

106.5 

336.2 

194.8 

19 

0.683 

68.5 

184.7 

91.7 

22 

0.302 

113.4 

336.0 

199.3 

24 

0.702 

66.2 

187.3 

88.1 

27 

0.259 

118.8 

335.6 

199.5 

29 

0.720 

63.9 

189.8 

84.8 

Apr.     1 

0.214 

125.0 

334.7 

192.7 

Sept.    3 

0.737 

61.7 

192.3 

81.7 

6 

0.167 

131.8 

333.2 

175.8 

8 

0.754 

59.5 

194.6 

78.9 

11 

0.120 

139.5 

330.8 

147.0 

13 

0.770 

57.3 

196.7 

76.3 

13 

0.101 

143.0 

329.4 

131.1 

18 

0.786 

56.1 

196.8 

74.0 

15 

0.084 

146.5 

327.7 

114.1 

23 

0.801 

53.0 

200.6 

71.8 

17 

0.067 

150.1 

325.7 

95.7 

28 

0.815 

50.9 

202.1 

69.8 

19 

0.051 

153.8 

323.2 

77.0 

Oct      3 

0.829 

48.8 

203.5 

67.9 

21 

0.037 

157.7 

319.8 

58.2 

8 

0.842 

46.8 

204.6 

66.2 

23 

0.026 

161.7 

315.0 

41.0 

13 

0.855 

44.8 

205.5 

64.5 

25 

0.016 

165.6 

308.1 

26.1 

18 

0.867 

42.8 

206.1 

63.1 

27 

0.009 

169.3 

296.5 

14.6 

23 

0.879 

40.8 

206.4 

61.6 

29 

0.005 

172.1 

275.2 

7.7 

28 

0.889 

38.8 

206.4 

60.3 

May     1 

0.004 

173.0 

240.6 

6.1 

Not.     2 

0.900 

36.9 

206.2 

59.1 

3 

0.005 

171.4 

208.2 

9.3 

7 

0.910 

35.0 

205.6 

57.9 

5 

0.010 

168.3 

188.7 

16.9 

12 

0.919 

83.1 

204.7 

56.8 

7 

0.018 

164.7 

17a8 

28.8 

1? 

0.927 

31.2 

203.5 

55.8 

9 

0.028 

160.8 

172.6 

43.8 

22 

0.935 

29.4 

202.1 

54.8 

11 

0.040 

156.9 

168.6 

60.6 

27 

0.943 

27.6 

200.3 

53.9 

13 

0.054 

153.0 

165.9 

78.5 

Deo.     2 

0.950 

25.8 

198.3 

53.1 

15 

0.070 

149.2 

163.8 

96.7 

7 

0.956 

24.0 

196.0 

52.3 

17 

0.087 

145.7 

162.4 

113.7 

12 

0.962 

22.3 

193.4 

51.6 

19 

0.105 

142.3 

161.3 

129.0 

17 

0.968 

20.6 

190.5 

50.9 

21 

0.123 

138.9 

160.3 

142.5 

22 

0.973 

18.9 

187.3 

50.3 

26 

0.170 

131.3 

159.0 

167.5 

27 

0.978 

17.2 

183.9 

49.7 

31 

0.216 

124.7 

15a4 

180.8 

32 

0.962 

15.6 

180.2 

49.2 

June    5 

0.260 

iia7 

158.3 

185.5 

• 

448  SATELLITES  AND  DISK  OF  MARS,  1889. 


I 

The  planet  Man  not  being  in  opposition  during 

the  year  1889,  the  satelUtee  will  not  be 

visible. 

1 

APPARENT 

DISK 

OF    MARS. 

1 

January 

1, 

0.939 

January 

31, 

0.958 

March 

8, 

0.973 

'      April 

1, 

0.986 

May 

1, 

0.995 

May 

31, 

0.999 

June 

:», 

1.000 

July 

30, 

0.995 

August 

29, 

0.987 

September 

28, 

0.973 

Octol^r 

28, 

0.956 

November 

37, 

0.906 

1                                                         December 

27, 

0.917 

1 

JUPITBR^S  SATELLITES,  1889- 
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APPABENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  1889, 
AS  SEEN  IN  AN  HfVERTING  TELESCOPE. 

(77^  vertical  9caU  is  three  timea  (he  honxonUU  one.) 

The  object  of  thip  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose:  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  two  and  one-half  times  in  the  vertical  direction  to 
correspond  to  the  representation  of  the  orbits  of  the  satellites.' 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  45^—475,  is  the  page  of 
diagrams  of  configuratipns,  for  the  same  month.  The  light  disks  O  in  the  veitical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Ju[)iter  each  day.  The  dots  adjacent 
in  the  same  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lati- 
tudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  designat- 
ing the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — ^the  motion  being  always  toward  the  numei-al.  Frequently,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
this  phenomenon  is  indicated  by  a  light  disk  O  at  the  left  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  bo  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods: — 


MEAN  SYNODIC  PERIODS  OF 

THE  SATELLITES. 

d 

h 

m 

B 

d 

I. 

1 

18 

28 

35.945 

= 

1.76986048 

n. 

3 

13 

17 

53.735 

= 

3.55409416 

in. 

7 

3 

59 

35.854 

= 

7.16638720 

IV. 

16 

18 

5 

6.928 

= 

16.75355241 

29 
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JUPITER^S  SATELLITES,  1889. 


WASHINaXON  MEAN  TIMES  OP  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    I. 


Jan. 


Feb. 


March 


h  m 

h  m 

h  m 

1 

11  14.4 

March  30 

23  49.6 

Jnne  27 

10  11.9 

3 

5  44.8 

April   1 

18  17.9 

29 

4  37.9 

6 

0  15.1 

3 

12  46.2 

30 

23  3.9 

6 

18  45.2 

5 

7  14.3 

July   2 

17  29.8 

8 

13  15.6 

7 

1  42.5 

4 

11  55.9 

10 

7  45.7 

8 

20  10.5 

6 

6  21.9 

12 

2'  16.0 

10 

14  3a5 

8 

0  48.1 

13 

20  46.1 

12 

9  6.3 

9 

19  14.2 

15 

15  16.3 

14 

3  34.2 

11 

13  40.4 

17 

9  46.4 

15 

22  1.9 

13 

8  6.6 

19 

4  16.5 

17 

16  29.6 

15 

2  33.0 

20 

22  46.6 

19 

10  57.2 

16 

20  59.2 

22 

17  16.6 

21 

5  24.8 

18 

15  25.5 

24 

11  46.7 

22 

23  52.3 

20 

9  51.8 

26 

6  16.6 

24 

18  19.8 

22 

4  18.3 

28 

0  46.5 

26 

12  47.1 

23 

22  44.7 

29 

19  16.5 

28 

7  14.5 

25 

17  11.2 

31 

13  46.3 

30 

1  41.7 

27 

11  37.8 

2 

8  16.2 

May    1 

20  8.9 

29 

6  4.6 

4 

2  46.0 

3 

14  35.9 

31 

0  31.2 

5 

21  15.8 
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Di8. 

23  54 

I. 

Sh. 

In. 

22  32 

I. 

8b. 

Eg. 

15  41  16.7 

III.    Ec. 

Re. 

19     0  21 

II. 

Tr. 

Eg. 

23  39 

I. 

Tr. 

5?- 

16  50 

III.    Oc. 

Dis. 

056 

I. 

Tr. 

In. 

91   17  29  53.0 

I. 

•Eo. 

Dm. 

19  29 

III.    Oc. 

Re. 

2  10 

I. 

Sh. 

Eg. 

20  60 

I. 

Oo. 

Re 

22  53  18.9 

II.    Ec. 

Dis. 

3  12 

I. 

Tr. 

Eg. 

99   11  39 

II. 

Sh. 

In. 

3     3  13 

II.    Oc. 

Re. 

21    7  47.6 

I. 

Eo. 

Dis. 

13  51 

II. 

Tr. 

In. 

333 

I.    Sh. 

In. 

13     0  22 

I. 

Oc. 

Re. 

14  15 

n. 

Sb. 

Eg. 

4  28 

I.    Tr. 

In. 

7    6 

m. 

Sh. 

In. 

14  45 

I. 

8b. 

In. 

5  48 

I.    Sh. 

Eg. 

939 

ni. 

Sh. 

Eg. 

15  52 

I. 

Tr. 

In. 

6  43 

I.    Tr. 

El 

11  12 

m. 

Tr. 

In. 

16  27 

n. 

•Tr. 

Eg. 

4     0  45  33.3 

I.    Ec. 

Die. 

13  54 

III. 

Tr. 

DlB. 

17    0 

I. 

•Sb. 

s»- 

3  54 

I.    Oc. 

Re. 

14  43  40.0 

II. 

Ec. 

18    8 

I. 

Tr. 

Ejf. 

17    9 

II. 'Sh. 

In. 

18  23 

I. 

Sh. 

In. 

9S   11  58  21.0 

I. 

Ec 

vL 

18  59 

II.    Tr. 

In. 

19  19 

II. 

Oc. 

Re. 

15  20 

I. 

Oo. 

Re. 

19  43 

II.    Sh. 

Eg. 

19  25 

I. 

Tr. 

In. 

94     1  14  41.9 

m. 

Ec. 

Die 

21  35 

II.    Tr. 

Eg. 

20  38 

I. 

Sh. 

Eg. 

3  38  49.7 

m. 

Eo. 

Re 

22    1 

I.    Sh. 

In. 

21  41 

I. 

Tr. 

?£. 

5  42 

ra. 

Oc 

Die 

22  58 

I.    Tr. 

In. 

14   15  36  11.2 

I. 

Eo. 

6  33  44.7 

n. 

Ec. 

Die 

5     0  16 

I.    Sh. 

Eg. 

18  52 

I. 

Oo. 

Re. 

825 

ra. 

Oo. 

Re 

1  13 

I.    Tr. 

e|. 

1«     9    3 

n. 

Sh. 

In. 

9  13 

I. 

Sh. 

In. 

19  14    3.2 

I.    Ec. 

Dis. 

11    7 

II. 

Tr. 

In. 

10  21 

I. 

Tr. 

In. 

22  24 

I.    Oc. 

Re. 

11  38 

II. 

Sh. 

Eg. 

11  22 

n. 

Oc 

Re. 

6     3    9 

III.    Sh. 

In. 

12  51 

I. 

Sh. 

In. 

1128 

I. 

Sh. 

Eg. 

5  41 

III.    Sh. 

Eg. 

13  43 

II. 

Tr. 

Eg. 

12  37 

I. 

Tr. 

Ejr. 

6  55 

III.    Tr. 

In. 

13  55 

I. 

Tr. 

In. 

9«     6  26  42.0 

I. 

Eo. 

D». 

9  34 

III.    Tr. 

It 

15    7 

I. 

Sh. 

Eg. 

949 

I. 

Oo. 

Re 

12  10    7.9 

II.    Ec. 

16  11 

I. 

Tr. 

is. 

96     0  57 

n. 

Sb. 

In. 

16  30 

I.    Sh. 

In. 

16   10    4  39.6 

I. 

Ec. 

3  13 

n. 

Tr. 

In. 

16  35 

II.    Oc. 

Re. 

13  22 

I. 

Oc. 

Re. 

333 

n. 

Sh. 

Eg. 

17  28 

I.«Tr. 

In. 

21  17    3.9 

m. 

Ec. 

Dis. 

3  41 

I. 

Sh. 

In. 

18  45 

I.    Sh. 

Eg. 

23  39  56.5 

III. 

Ec. 

Re. 

450 

I. 

Tr. 

In. 

19  43 

I.    Tr. 

§s. 

17     1  28 

III. 

Oc. 

Dis. 

5  49 

n. 

Tr. 

^' 

7    13  42  27.3 

I.    Ec. 

4    0  23.7 

II. 

Ec. 

Dis. 

556 

I. 

Sh. 

s*- 

16  53 

I.    Oc. 

Re. 

4    9 

m. 

Oc. 

Re. 

7    6 

I. 

Tp. 

Eg. 

8     6  27 

II.    Sh. 

In. 

7  19 

I. 

Sh. 

In. 

9T     0  55  10.5 

I. 

£o. 

DlB. 

822 

II.    Tr. 

In. 

8  24 

I. 

Tr. 

In. 

4  18 

I. 

Oo. 

Re. 

9    1 

II.    Sh. 

Eg. 

8  40 

n. 

Oc. 

Re. 

15    2 

ra. 

Sh. 

In. 

10  58 

II.    Tr. 

Eg. 

935 

I. 

Sh. 

Eg. 

17  37 

ra. 

•Sh. 

Eg. 

10  58 

I.    Sh. 

III! 

10  40 

I. 

Tr. 

e|. 

Dis. 

19  41 

ra. 

Tp. 

In. 

11  57 

I.    Tr. 

In. 

18     4  33    0.9 

I. 

Ec. 

19  50  21.8 

n. 

Ec 

DiB. 

13  13 

I.    Sh. 

Eg. 

7  51 

I. 

Oc. 

Re. 

22    9 

I. 

Sh. 

In. 

14  13 

I.    Tr. 

^t 

22  21 

II. 

Sh. 

In. 

22  25 

in. 

Tp. 

Eg. 

9     8  10  56.2 

I.    Ec. 

19     0  29 

II. 

Tr. 

In. 

23  19 

I. 

Tp. 

In. 

11  23 

I.    Oc. 

Re. 

0  57 

II. 

Sh. 

Eg. 

98     0  24 

I. 

Sh. 

Eg. 

17  19  13.8 

III.^Ec. 

DiB. 

1  48 

I. 

Sh. 

In. 

0  42 

n. 

Oc 

Re. 

19  40  56.6 

III.    Ec. 

Re. 

2  54 

I. 

Tr. 

In. 

1  35 

I. 

Tp. 

& 

21  10 

III.    Oc. 

Dis. 

3    5 

11. 

Tr. 

Eg. 

19  23  83.2 

I. 

£o. 

23  51 

III.    Oc. 

Re. 

4    4 

I. 

Sh. 

eI. 

22  48 

I. 

Oo. 

Re. 

lO      1  26  56.8 

II.    Ec. 

Dis. 

5  10          I      I. 

Tr. 

Eg. 

- 



Kore^In.  denotes ingresa ;  Eg.,  egress;  Dis.,  disappearanoe;  Be.,  resppeanuioe;  Bo.,  eclipse 

Oe.,  denotes  ooonltstion;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow  {  *  YlsiUe  at  Waahlnftsii. 
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WASHINGTON  MEAN  TIME. 

FEBEUAKY. 

Phases  of  (he  Edipses  of  the  SateOUes  for  an  hwerUng  Tdeseope. 

I. 

•^ 

"    •  ^ 

m     •     -O 

^ 

^ 

ky 

ConfigunOwns  at  17i>  for  an  hwerUng  Tdeseope. 

Day. 

West. 

Baat. 

1 

•3           ..-          O                                                          .4                          il 

9 

•2           O             1 

■4        -3* 

3 

•1           O                  -8     -3                             4- 

4 

02-     1-                     3-             4- 

6 

2-             -1     O                3-           4- 

6 

3-        IC 

)?    4- 

)l              9- 



7 

3-                   4-            C 

8 

..'     O 

9 

4-                                    -2        -3    O          •! 

10 

4-                                               1-             O                •«  -3 

11 

•4                                                             O       2I-                       -3 

13 

•4                               2-           -1         O                     3. 

13 

•4                                3-     O    1- 

•«• 

14 

3-          -4                 O                   2- 

■!• 

15 

•3                        ,.  »0* 

16 

•2-3         O         1              -4 

17 

1-            O             %                          -4 

18 

O        ,:'               -3              -4 

19 

..»          O                         3- 

•4 

20 

03- 

•2  O      1-                                                 4- 

21 

3-                       •   Ol                    -2                     4-                                    II 

22 

Ol- 

•3                            2-  O                           4- 

23 

O  .:> 

24 

4-     I-         O          ,^ 

25 

4-                                     O             S.                -3 

26 

4-                                   2-    -1           O                            3' 

27 

4-                                                    -2       0 

)3-     1- 

)              a 

28 

•4                                   3-                1      C 
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WASHINGTON  MEAN  TIME. 

MABCH. 

d      h    m     B 

d       h    m     8 

d      h    m     s 

1   14  15 

II. 

Sh. 

III. 

11    13  42 

I. 

Oc. 

Re. 

91    10  49 

m.    Tr. 

Eg. 

16  34 

II. 

•Tr. 

In. 

la     6    9 

II. 

Sh. 

fe 

99     1    4  28.5 

I.    Ec. 

Du. 

16  38 

I. 

*Sh. 

In. 

7  28 

I. 

Sh. 

4  35 

I.    Oc. 

Re. 

16  51 

II. 

»Sh. 

Eg. 

8  36 

II. 

Tr. 

In. 

22    4 

U.    Sh. 

In. 

17  48 

I. 

Tr. 

iif! 

8  42 

I. 

Tr. 

In. 

22  17 

I.    Sh. 

In. 

18  53 

I. 

Sli. 

Eg. 

8  46 

II. 

Sh. 

Eff. 

23  33 

I.    Tr. 

In. 

19  11 

II. 

Tr. 

Eg. 

9  43 

I. 

Sh. 

Ei. 

93     032 

I.    Sh. 

Eg. 

20    4 

I. 

Tr. 

E^^ 
DTs. 

10  58 

I. 

Tr. 

Eg. 

034 

n.    Tr. 

S: 

a    13  52    1.2 

I. 

Ec. 

11  14 

II. 

Tr. 

ss. 

0  40 

II.    Sh. 

Eg. 

17  17 

I. 

•Oc. 

Re. 

13     4  42  28.7 

I. 

Ec. 

1  49 

I.    Tr. 

Eg. 

3     5  12    7.8 

III. 

Ec. 

Di8. 

8  11 

I. 

Oc. 

Re. 

3  12 

n.    Tr. 

Eg. 

7  37  30.8 

III. 

Ec. 

Ke. 

22  57 

III. 

Sh. 

In. 

19  32  56.3 

I.    Ec. 

Duu 

9    6  59.5 

II. 

Ec. 

Di8. 

14     0  56  41.7 

II. 

Ec. 

Dis. 

23    4 

I.    Oc. 

Re. 

954 

III. 

Oc. 

Dis. 

1  35 

III. 

Sh. 

Eg. 

94   16  45 

I.»Sb. 

In. 

11    6 

I. 

Sh. 

In. 

1  56 

I. 

Sh. 

In. 

16  46  18.5 

n.*Ec. 

Dis. 

12  17 

I. 

Tr. 

In. 

3  11 

I. 

Tr. 

In. 

17    5  32.1 

m.»Ec. 

Dis. 

12  38 

III. 

Oc. 

Re. 

3  59 

III. 

Tr. 

In. 

18    2 

I.    Tr. 

In. 

13  21 

I. 

Sh. 

Eg. 

4  11 

I. 

Sh. 

Eg. 

19    0 

I.    Sh. 

Eg. 

14    2 

II. 

Oc. 

Re. 

527 

I. 

Tr. 

Eg. 

19  34  40.5 

III.    Ec. 

Bi. 

14  33 

I. 

Tr. 

Eg. 

5  59 

II. 

Oo. 

rS. 

20  18 

I.    Tr. 

Eg. 

4     8  20  21.7 

I. 

Ec. 

Die. 

•    6  45 

III. 

Tr. 

Du. 

21  52 

II.    Oc. 

Re. 

11  46 

I. 

Oc. 

Re. 

23  10  50.9 

I. 

Ec. 

22    9 

m.    Oc. 

Dis. 

5     3  33 

II. 

Sh. 

Iri. 

15     2  40 

I. 

Oc. 

Re. 

95     0  57 

m.  Oc. 

Re. 

534 

I. 

Sh. 

In. 

19  27 

II. 

Sh. 

In. 

14    1  16.3 

I.    Ec. 

Dis. 

5  55 

II. 

Tr. 

In. 

20  24 

I. 

Sh. 

In. 

17  32 

I.    Oc. 

Re. 

6  10 

II. 

Sli. 

Eg. 

21  40 

I. 

Tr. 

In. 

9#   11  13 

I.    Sh. 

In, 

6  46 

I. 

Tr. 

In. 

21  56 

II. 

Tr. 

In. 

11  22 

n.  Sh, 

In. 

7  49 

I. 

Sh. 

Eir. 

22    4 

II. 

Sh. 

Eg. 

12  30 

I.    Tr. 

In. 

832 

U. 

Tr. 

Eg. 

22  39 

I. 

Sh. 

Ei. 

13  28 

I.    Sb. 

Eg. 

9    2 

I. 

Tr. 

e|. 

23  56 

I. 

Tr. 

Eg. 

13  53 

II.    Tr. 

In. 

6     2  48  49.8 

I. 

Ec. 

Die. 

16     0  34 

n. 

Tr. 

D?8. 

13  58 

II.    Sh. 

Eg.' 

6  15 

I. 

Oc. 

Re. 

17  39  18.6 

I. 

Ec. 

14  46 

I.»Tr. 

Eg. 

19    0 

III. 

Sh. 

In. 

21    9 

I. 

Oc. 

Re. 

16  31 

II.*Tr. 

is. 

21  36 

III. 

Sh. 

Eg. 
D». 

17    13    7  42.0 

III. 

Ec. 

Dis. 

97     8  29  44.0 

I.    Ec. 

22  23  34.0 

II. 

Ec. 

14  13  14.7 

II. 

Ec. 

Dis. 

12    1 

I.    Oc. 

Re. 

23  52 

III. 

Tr. 

In. 

14  52 

I. 

Sb. 

In. 

98     5  41 

I.    Sh. 

In. 

7     0    3 

I. 

Sh. 

III. 

15  35  35.2 

III. 

•Ec. 

Re. 

6    2  50.9 

II.    Ec. 

Dis. 

1  15 

I. 

Tr. 

In. 

16    8 

I. 

•Tr. 

In. 

652 

m.    Sh. 

In. 

2  18 

I. 

Sh. 

Eg. 

17    7 

I. 

•Sb. 

E^. 
DTs. 

6  59 

I.    Tr. 

In. 

237 

III. 

Tr. 

e|. 

18    8 

III. 

Oc. 

7  57 

I.    Sh. 

Eg. 

3  21 

II. 

Oc. 

Re. 

18  24 

I. 

Tr. 

Eg. 

9  15 

I.    Tr. 

Eg. 

3  31 

I. 

Tr. 

Dw. 

19  17 

II. 

Oc. 

Re. 

9  31 

III.    Sh. 

Eg. 

21  17  12.4 

I. 

Ec. 

20  54 

III. 

Oc. 

Re. 

11    9 

II.    Oc. 

rS. 

8     0  44 

I. 

Oc. 

Re. 

18   12    7  38.6 

I. 

Ec. 

Dis. 

12    0 

III.    Tr. 

In. 

16  51 

II. 

•Sh. 

In. 

15  38 

I. 

•Oc. 

Re. 

14  49 

III.^Tr. 

Eg. 

18  31 

I. 

Sh. 

In. 

1»     8  46 

II. 

Sh. 

In. 

90     2  58    6.3 

I.    Ec. 

Dis. 

19  16 

II. 

Tr. 

In. 

9  20 

I. 

Sh. 

In. 

629 

I.    Oc. 

Re. 

19  28 

II. 

Sh. 

Eg. 

10  36 

I. 

Tr. 

In. 

SO     0    9 

I.    Sh. 

In. 

19  44 

I. 

Tr. 

In. 

11  15 

II. 

Tr. 

In. 

0  40 

II.    Sh. 

In. 

20  46 

I. 

Sh. 

Eg. 

11  22 

II. 

Sh. 

Eg. 

1  27 

I.    Tr. 

In. 

21  53 

II. 

Tr. 

Eg. 

11  35 

I. 

Sh. 

Eg. 

285 

I.    Sh. 

Eg. 

22    0 

I. 

Tr. 

e|. 

Dl8. 

12  52 

I. 

Tr. 

Eg. 

3  11 

n.    Tr. 

In. 

»   15  45  40.4 

I. 

•Ec. 

13  53 

II. 

Tr. 

Eg. 
DTb. 

3  16 

U.    Sh. 

Eg. 

19  13 

I. 

Oc. 

Re. 

90     6  36    6.5 

I. 

Ec. 

3  43 

I.    Tr. 

Eg. 

lO     9    9  39.0 

III. 

Ec. 

Dis. 

10    7 

I. 

Oc. 

Re. 

5  49 

II.    Tr. 

§£ 

11  36  17.0 

III. 

Ec. 

Re. 

91      2  54 

III. 

Sh. 

In. 

21  26  34.4 

I.    Ec. 

11  40    8.9 

II. 

Ec. 

Dis. 

3  29  46.8 

II. 

Ec. 

Dis. 

31      0  58 

I.    Oc. 

Re. 

13    0 

I. 

Sh. 

In. 

3  49 

I. 

Sh. 

In. 

IH  37 

I.    Sh. 

In. 

14    2 

III. 

Oc. 

Dis. 

5    5 

I. 

Tr. 

In. 

11>  19  2?,.5 

II.    Ec. 

Dis. 

14  13 

I. 

Tr. 

In. 

5  33 

III. 

Sh. 

Eg. 

11)  55 

I.    Tr. 

In. 

15  15 

I. 

•Sh. 

Eg. 

6    3 

I. 

Sh. 

Eg. 

iO  53 

I.    Sh. 

^ 

16  29 

I. 

•Tr. 

Eg. 

7  21 

I. 

Tr. 

Ei. 

21    3  52.S 

III.    Ec 

16  40 

II. 

•Oc. 

rS. 

8    1 

III. 

Tr. 

In. 

22  11 

I.    Tr. 

Eg. 

16  48 

III. 

•Oc. 

Re. 

8  :te 

II. 

Oc. 

Re. 

23  34  15.7 

UI.    Eo. 

Bi. 

11    10  14    0.5 

I. 

Ec. 

Dis. 

— _ 

KOTB.— In.  denotes  ingress:  Eg.,  egrosa;  Dia.,  disappearance;  Re.,  reappearance;  Ec.,  eclipse. 

Oo.,  denotes  ooonltation ;  Tr.,  transit  of  the  sntolUte ;  Sh.,  transit  of  the  shadow  i  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 



1 

MABCH. 

Phases  oj  the  Edipses  of  the  SaieUUes  for  an  Inoertvng  Telescope. 

) 

I. 

•  0 

"       ■      ^ 

TTT                              f ■ 

^ 

LJ 

^ 

Configurations  ai  16*>  for  an  Moerting  Telescope, 

Day. 

West. 

BMi. 

1 

•4              3-                                80.*-                                                                            II 

8 

•4      \          0 

•'• 

3 

4 

•4       1-    O    .^                                                                        II 

0     "i       8-          -3 

5 

6 

•8            O          s"                                   -4 

7 

3-      -1          O                   3                                       -4 

8 

3-                                  O     ,."•                                                    4- 

9 

0                                                       4- 

-!• 

10 

Oi- 

0                                         4-                  -3  # 

•2# 

11 

O        1           '4.^ 

13 

';.     40-                      3- 

13 

0 

14 

4-                          3:'           0               -3 

15 

4-                   3-                                 0         ,r 

16 

4-                                 -3     8-              10 

17 

•4                                      !0. 

•«• 

18 

•4                                                  01 

19 

•4                       \    0                                 3- 

20 

•2       -4        0            -1     3- 

21 

1-  3-        0 

32 

3-                               0            V                   -4 

83 

•3         8-        -1        0                                                 "4 

24 

%     0    1-                                                        -4 

25 

0                    \                                    4- 

-!• 

26 

08- 

1-  0                                  -3                4- 

87 

•8                   0         1            3-              4- 

88 

P       3-0        -2      4- 

29 

3-                         40 

30 

•3     4-       8-     1          0 

31 

4-                                %         0       1- 
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WASHINGTON  MEAN  TUVTE. 

APRIL. 

1 

d       h    m     A 

d      h    m     a 

d      h    m     • 

t      0  26 

II.    Oc. 

Re. 

11    11  43 

I. 

Sh. 

Eg. 

81      3    7  34.6 

I.    Ee. 

Dis. 

2    8 

III.    Oc. 

Dig. 

12  59 

L 

Tr. 

Ei. 

6  33 

I.    Oc 

Re. 

4  57 

III.    Oc. 

Re. 

14  46 

m. 

•Sh. 

In. 

88     0  17 

I.    Sh. 

In. 

15  54  54.3 

I.  •  Ec. 

DiB. 

16  12 

II. 

•Oc. 

Re. 
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NOTB.~Iu.  deootoH  inKreas:  Eg.,  ogreas;  Dis.,  disappeiirance ;  Kt;.,  rcuppearance ;  £c.,  eclipse. 

Oe.,  denotes  oocoltstion ;  Tr.,  transit  of  the  Aatellite :  Sh.,  tr.mHit  of  the  shadow ;  *  Visible  si  Washington. 
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I. 

Ec. 

Re. 

IT    17    2 

I. 

Oc. 

22  41 

m.    Tr. 

Eg. 

6  30  50.9 

II. 

»Ec. 

Re. 

17  59 

II. 

Oc. 

Dis. 

»y     0  38    3.3 

IV.    Ec. 

Re. 

23  18 

I. 

Tr. 

In. 

20    9  30.4 

I. 

Ec. 

Re. 

1  42 

m.    Sh. 

Eg. 

8     0  16 

I. 

Sh. 

In. 

22  27  24.2 

II. 

Ec. 

Re. 

10  51 

I.    Tr. 

I?. 

1  35 

I. 

Tr. 

Eg. 

18     4  50 

IV. 

Tr. 

In. 

11  34 

I.    Sh. 

In. 

2  34 

I. 

Sh. 

Eg. 

7  38 

rv. 

Tr. 

Eg. 

13    9 

I.    Tr. 

Eg. 

20  22 

II. 

Tr. 

In. 

12  35 

IV. 

Sh. 

U. 

13  52 

I.    Sh. 

Ef. 

20  32 

I. 

Oc. 

Dis. 

14  19 

I. 

Tr. 

In. 

98     8    3 

I.    Oc. 

20  34 

III. 

Oo. 

Dis. 

15    9 

I. 

Sh. 

In. 

10  15 

II.    Oc. 

Dis. 

22  22 

II. 

Sh. 

In. 

15  48 

IV. 

Sh. 

Eg. 

11     1  36.7 

I.    Ec, 

Re. 

23    5 

II. 

Tr. 

Eg. 

16  37 

I. 

Tr. 

Eg. 

14  24  48.1 

II.    Ec. 

Re. 

23  41 

m. 

Oc. 

Re. 

17  27 

I. 

Sh. 

e|. 

Dl8. 

99     5  21 

I.    Tr. 

In. 

23  46    1.4 

I. 

Ec. 

Re. 

1«   11  32 

I. 

Oc. 

6    2 

I.»Sh. 

In. 

•     0  32  58.7 

ni. 

Ec. 

Die. 

12  32 

II. 

Tr. 

In. 

7  39 

I.    Tr. 

Eg. 

1    7 

II. 

Sh. 

Eg. 

14  14 

n. 

Sh. 

In. 

8  20 

I.    Sh. 

Eg. 

3  38  19.1 

in. 

Ec. 

Ri. 

14  38  11.7 

I. 

Ec. 

Re. 

30     234 

I.    Oc. 

Dis. 

17  48 

I. 

Tr. 

In. 

15    5 

ra. 

Tr. 

In. 

4  43 

n.    Tr. 

In. 

18  34 

IV. 

Oc. 

Dis. 

15  15 

II. 

Tr. 

Eg. 

5  30  15.7 

I.^Ec. 

Re. 

13  45 

I. 

Sh. 

In. 

16  59 

II. 

Sh. 

Eg. 

6    6 

II. 'Sh. 

In. 

20    5 

I. 

Tr. 

Eg. 

18  15 

III. 

Tr. 

Ei. 

7  27 

n.    Tr, 

Eg. 

21    3 

I. 

Sh. 

Eg. 

18  25 

III. 

Sh. 

In 

8  52 

II.    Sh. 

Eg. 

21  14 

IV. 

Oc. 

rS. 

21  41 

ni. 

Sh. 

Eg. 

9  46 

III.    Oc. 

DiB. 

lO     3  23  59.6 

IV. 

Ec. 

Die. 

M     8  49 

I. 

Tr. 

In. 

15  40  20.3 

ra.    Ec. 

Re. 

6  27  46.4 

IV. 

•Ec. 

Re. 

9  38 

1. 

Sh. 

In. 

23  52 

I.    Tr. 

In. 

15    2 

I. 

Oc. 

_DiB. 

Koxm.— In.  denotes  ingress;  Bg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  So.,  eclipse. 

Oc.,  denotes  ooonltation ;  Tr.,  transit  of  the  satelUte ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WAflTTTNaTOI^  MTSAT^  TU/m. 

NOVEMBER. 

Phatea  of  the  Edxpses  of  the  SatdlUes  for  an  hwerting  TeUseope. 

I. 

^• 

.n          O-        • 

^ 

ky 

II. 

^         • 

d        r 

ky 

KcJ 

Configwati4m8  at  &"  for  an  IfwerHng  Tekacope. 

Day. 

West. 

SMt. 

I 

\     40  •       «• 

2 

o 

3 

4-                            ..-•         O                                 -3 

4 

4-                                                      O      !•           "S    3- 

5 

\o." 

6 

Oi- 

•4                                 ..   '                   O                                                                                 II 

7 

•4           '3                       O    i                                               -a* 

8 

•4             -3     1-          O                 8-          - 

9 

O     ' ., 

10 

\           O                              -3                                         ^A 

II 

O         1-     -8           i                                                 1 

12 

•1    O     j:                           -4 

13 

Of                                                       -4 

14 

3-                           O                                              4-  -lA-a* 

15 

•3             1-     O                   2-                                4- 

16 

8-        O           1                           4-                                -S*! 

17 

O                  4-       -3 

18 

04- 

O        1  -a         3-                                  II 

19 

4-            l         O          ',. 

20 

4-                    8- 3-                O    «• 

21 

4-                    3-                               'O, 

22 

4-                                    -3                     I'O                    '8 

23 

•4                                                     8-  O        1                                                                 -3 » 

24 

•4                     -2    r         O                   -3 

25 

•4                            O           \                  3- 

26 

•1-4       O 

27 

8-    3-          O         ,.* 

28 

3-                         •».,    O                                 -4 

29 
30  " 

Oi- 

•3                            O                     '8                           -4 

0  8- 

•3    O    1                                                       -4 
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WASHINGTON  MEAN  TIME. 

DECEMBER. 

1 

d       h    m     8 

d      h    m     s 

d      h    m     8 

1      0  31 

I.    Sh. 

In. 

6     7  58 

I. 

Sh. 

In. 

11    15  24 

I. 

Sh. 

In. 

2  10 

I.    Tr. 

Eg. 

9  41 

I. 

Tr. 

Eg. 

17  13 

I. 

Tr. 

Eg. 

2  49 

I.    Sh. 

e|. 

Dw. 

10  16 

I. 

Sh. 

e|. 

DFb. 

17  42 

I. 

Sh. 

e|. 

D&. 

21     4 

I.    Oo, 

T     435 

I. 

Oc. 

19   12    6 

I. 

Oc. 

23  40 

II.    Oc. 

Di8. 

7  24  53.9 

I. 

Ec. 

Re. 

14  50  61.4 

I. 

Ec. 

Re. 

23  58  55.4 

I.    Ec. 

Re. 

7  31 

11. 

Tr. 

In. 

15  57 

II. 

Oc. 

Dis. 

a     3  43    9.9 

II.    Ec. 

Re. 

8  41 

U. 

Sh. 

In. 

19  40    6.1 

n. 

Ec. 

Re. 

18  22 

I.    Tr. 

In. 

10  16 

II. 

Tr. 

Eg. 

13     9  25 

I. 

Tr. 

In. 

19    0 

I.    Sh. 

In. 

11  27 

II. 

Sh. 

is. 

953 

I. 

Sh. 

In. 

20  40 

I.    Tr. 

Eg. 

14  13 

ni. 

Oc. 

11  10 

IV. 

Oc. 

DlB. 

21  18 

I.    Sh. 

Die. 

19  41  13.6 

m. 

Ec. 

Re. 

11  43 

I. 

Tr. 

Eg. 

3    15  34 

I.    Oc. 

8     1  54 

I. 

Tr. 

In. 

12  11 

I. 

Sh. 

Eg. 

18    7 

II.    Tr. 

In. 

227 

I. 

Sh. 

In. 

14  21 

IV. 

Oc. 

rI. 

18  27  34.6 

I.    Ec. 

Re. 

4  12 

I. 

Tr. 

Eg. 

15  25  26.1 

IV. 

Ec. 

Dia. 

19  23 

U.    Sh. 

In. 

4  45 

I. 

Sh. 

Ei. 

18  47  49.3 

IV. 

Ec. 

Re. 

20  51 

II.    Tr. 

Eg. 

23    5 

I. 

Oc. 

Dia. 

14     6  37 

I. 

Oc. 

DiB. 

22    9 

II.    Sh. 

Eg. 

9     1  53  32.9 

I. 

Ec. 

Re. 

9  19  28.5 

I. 

Ec. 

Re. 

23  56 

III.    Tr. 

In. 

2  31 

II. 

Oc. 

DiB. 

10  20 

II. 

Tr. 

In. 

4     224 

m.    Sh. 

In. 

6  20  50.3 

II. 

Ec. 

Re. 

11  16 

II. 

Sh. 

In. 

3    9 

III.    Tr. 

Eg. 

20  24 

I. 

Tr. 

In. 

13    6 

II. 

IV. 

Eg. 

5  42 

IIL^Sh. 

Eg. 

20  55 

I. 

Sh. 

In. 

14    2 

II. 

Sh. 

Eg. 
Dis. 

12  53 

I.    Tr. 

In. 

22  42 

I. 

Tr. 

Eg. 

18  41 

m. 

Oc. 

13  29 

I.    Sh. 

In. 

23  13 

I. 

Sh. 

El-. 

23  41  26.4 

III. 

Ec. 

Re. 

15  11 

I.    Tr. 

Eg. 

lO   17  36 

I. 

Oc. 

lA     3  56 

I. 

Tr. 

In. 

15  47 

I.    Sh. 

Eg. 

20  22  11.0 

I. 

Ec. 

Re. 

4  21 

I. 

Sh. 

In. 

ff     1  12 

IV.    Tr. 

In. 

20  56 

II. 

Tr. 

In. 

6  14 

I. 

Tr. 

Eg. 

4  15 

IV.    Tr. 

Eg. 

21  58 

II. 

Sh. 

In. 

6  40 

I. 

Sh. 

is. 

639 

IV.    Sh. 

In. 

23  41 

II. 

Tr. 

Eg. 

16     1    7 

I. 

Oc. 

10    1 

IV.    Sh. 

Eg. 
Dw. 

tl     0  44 

II. 

Sh. 

Ei. 

3  48    6.8 

I. 

Ec. 

Re. 

10    5 

I.    Oc. 

424 

m. 

Tr. 

In. 

523 

n. 

Oc. 

DiB. 

12  56  15.9 

I.    Ec. 

Re. 

624 

III. 

Sh. 

In. 

8  58  20.9 

n. 

Ec. 

Re. 

13    6 

II.    Oc. 

BiB. 

7  38 

III. 

Tr. 

Eg. 

22  26 

I. 

lY. 

In. 

17    2  31.7 

II.    Ec. 

Re. 

943 

III. 

Sh. 

Ei. 

22  50 

I. 

Sh. 

In. 

6     7  23 

I.    Tr. 

In. 

14  65 

I. 

Tr. 

In. 

The  Satellites 

are  not  Tisible  from  December  17  to  the  end  of  the  yea 

r,  Jopiter  being  too  near  the  Sun. 

Nom.— In.  denotes  ingress;  Eg.,  egress;  Dis.,  disaiipeanuioe ;  Be.,  teappearanoe;  Xo.,  eclipse. 

Oc.,  denotes  oocoltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  ihs  shadow  t  *  Visible  at  Washington. 


JUPITER'S  SATELLITES,  1889. 


475 


WA8HTT^ftTOX  MEAN  TIME. 

DECEMBER. 

Phases  of  (he  Eclipses  of  the  SatelUies  for  an  InveHing  Telescope. 

,      I. 

r^- 

rn          Q 

y^      m 

^ 

111.                                               — 

y 

II. 

^• 

TV                      l 

^ 

y 

ConfiguraHons  at  5*"  for  cm  Inverting  Telescope. 

Day. 

1 

Baat. 

1 

•2          1-       O                    -3 

4- 

•3                 4- 



2  1 

O      2    •! 

3  ; 

1-            OS-  3- 

4- 

4    I 

2-      3-    O           1-    4- 

5 

3-                 ^.,      40 

6 

•3     4-                         O     1-            -2 

7 

4'                                -3           O  8- 

'!• 

8    1 

4-                                   2-                 I'  O                "3 

9  1 

4-                                                                 O         1 

•3 

'2  m 

10   1 

•4                                             1-           O                   8-     3- 

11    I03- 

•4                                  2-          O               1 

12   1 

\         -2  -1         O 

13   1 

•3                 -4    o     1-     a 

14   1 

•3            1  O       «•     -4 

15   lOl- 

f                    O          -3 

•4 

16   1 

•021 

•3                 -4 

o 


coococNitAcoaoo 


i 


s 


•O  O    iH    iH 


SI 


^ 


"BBfc^P^a 


I 

3 


S 

8 


i 


I 


I- 

I »  H  S  S  t^  n  4 


III 


Bs&''Pgg 


EPH  89 — 30 — 12 
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WASHI>fGTON  MEAN  TIMES  OP  GREATEST  ELONGATION,  ETC. 

In  the  diagram  oii  the  precedmg  page,  the  pomts  of  the  orbits  marked  "o 

^  are  those  of 

the  eastern  elongation,  as  seen  in  an  inverting  telescope.    The 

apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed  since  the  last  east  elongation.    The  times  of  these  elongations 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 

elongation:  the  time  of  every  elongation  visible  at  Washington 

is  therefore  given.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub-    {| 

tracting  any  multiple  of  the  period.    For  the  three  outer  satellites  the  times  of 

elongation  and 

conjunction  are  given.    The  following  abbreviations  are  used:- 

— 

E.,    East  Elongation, 

L,    Inferior  Conjunction  (north  of  planet), 

W.,    West  Elongation, 

S.,    Superior  Conjunction  (south  of  planet). 

MTMAS. 

GreaieH  Elongations  ViMU  at  Washingion. 

d    h 

d     h 

d     h 

d     h 

d    h 

d      h 

Jan.    3  16.2  £. 

Feb.   2    8.4  W. 

Mar.  6    9.2  W. 

Apr.   7  10.  IW. 

Oct.  26  15.3  E. 

Deo.    1  10.9  £. 

4  14.8  E. 

7  12.8  E. 

7    7.9  W. 

8    8.7  W. 

27  13.9  E. 

6  15.4  W. 

5  13.5  £. 

8  11.4  E. 

11  13.6  E. 

9    7.4  W. 

28  12.5  E. 

7  14.0  W. 

6  12.1  £. 

9  10.0  E. 

12  12.3  E. 

14  11.8  £. 

Nov.  3  15.6  W. 

8  12.GW. 

7  10.7  E. 

10    8.6  E. 

13  10.9  E. 

15  10.4  E. 

4  14.2  W. 

9  11.2  W. 

12  15.1  W. 

li    7.2  E. 

14    9.5  E. 

16    8.9  E. 

5  12.9  W. 

10    9.9  W. 

13  13.7  W. 

15  13.0  W. 

15    8.1  E. 

17    7.5  £. 

6  11.5  W. 

13  17.0  E. 

14  12.3  W. 

16  11.6  W. 

19  13.8  W. 

22  12.0  W. 

11  16.0  E. 

14  15.6  E. 

15  10.9  W. 

17  10.2  W. 

20  12.4  W. 

23  10.7  W. 

12  14.6  E. 

15  14.2  E. 

16    9.5  W. 

18    8.8  W. 

21  11.1  W. 

24    9.3  W. 

13  13.2  E. 

16  12.8  E. 

20  15.2  E. 

19    7.4  W. 

22    9.7  W. 

25    7.9  W. 

14  11.8  E. 

17  11.4  E. 

21  13.8  E. 

23  13.3  E. 

23    8.3  W. 

May   1  10.9  E. 

19  16.1  W. 

21  17.2  W. 

22  12.4  E. 

24  11.9  E. 

28  12.6  E. 

2    9.5  E. 

20  14.7  W. 

22  15.8  W. 

23  11.0  E. 

25  10.5  E. 

29  11.2  E. 

3    8.2  £. 

21  13.4  W. 

23  14.4  W. 

24    9.7  E. 

26    9.1  E. 

30    9.8  £. 

10    9.8  W. 

22  12.0  W. 

24  13.0  W. 

29  14.0  W. 

27    7.6  E. 

31    8.5  E. 

11    8.4  W. 

27  16.5  E. 

25  11.7  W. 

30  12.6  W. 

Mar.  3  13.4  W. 

Apr.    1    7.1  E. 

12    7.1  W. 

28  15.1  £. 

30  16.1  E. 

31  11.2  W. 

4  12.0  W. 

5  12.9  W. 

18  10.1  E. 

29  13.7  E. 

31  14.7  E. 

Feb.*  1    9.8  W. 

5  10.6  W. 

6  11.5  W. 

19    8.7  E. 

30  12.3  E. 

32  13.3  E. 

ENCFJiADUS. 

d     h 

d     h 

d     h 

d     h 

d     h 

d     h 

Jan.    2    6.4  E. 

Jan.  15  23.3  E. 

Jan.  29  15.9  E. 

Feb.  12    8.6  £. 

Feb.  26    1.4  E. 

Mar.  11  18.1  £. 

3  15.3  E. 

17    8.2  E. 

31    0.8  E. 

13  17.5  E. 

27  10.3  E. 

13    3.0  E. 

5    0.2  E. 

18  17.1  E. 

Feb.   1    9.7  E. 

15    2.4  E. 

28  19.2  E. 

14  11.9  E. 

6    9.1  E. 

20    1.9  E. 

2  18.5  E. 

16  11.3  E. 

Mar.  2    4.0  E. 

15  20.8  E. 

7  18.0  E. 

31  10.7  E. 

4    3.4  E. 

17  20.2  E. 

3  12.9  £. 

17    5.7  £. 

9    2.9  E. 

22  19.6  E. 

5  12.2  E. 

19    5.0  E. 

4  21.7  E. 

18  14.5  £. 

10  11.8  E. 

24    4.5  E. 

6  21.1  E. 

20  13.9  E. 

6    6.6  E. 

19  23.4  E. 

11  20.7  E. 

25  13.3  E. 

8    6.0  E. 

21  22.8  E. 

7  15.5  £. 

21    8.2  E. 

13    5.5  E. 

26  22.2  B. 

9  14.8  E. 

23    7.6  E. 

9    0.3  E. 

22  17.1  E. 

14  14.4  £. 

28    7.1  E. 

10  23.7  £. 

24  16.5  E. 

10    9.2  E. 

24    2.0  E. 
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WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 

1 
ENCELADUS-(C(Mkjltktod.)                                                              , 

d     h 

d    h 

d    h 

d    h 

d     h 

d     h 

Mar.  25  10.9  £. 

Apr.  15    0.2  E. 

May    5  13.6  E. 

Nov.    1    3.4  E. 

Nov.  21  16.9  E. 

Dec.  12    6.1  E. 

26  19.8  E. 

16    9.1  E. 

6  22.5  E. 

2  12.3  E. 

23    1.7  E. 

13  15.0  E. 

28    4.7  E. 

17  18.0  E. 

8    7.4  E. 

3  21.3  E. 

24  10.5  E. 

14  23.9  E. 

29  13.5  E. 

19    2.9  E. 

9  16.2  E. 

5    6.2  E. 

25  19.4  E. 

16    8.8  E. 

30  22.4  E. 

20  11.8  E. 

11    LIE. 

6  15.1  E. 

27    4.3  E. 

17  17.7  E. 

Apr.     1    7.3  E. 

21  20.7  E. 

12  10.0  E. 

8    0.0  E. 

28  13.2  E. 

19    2.6  E. 

2  16.2  E. 

23    5.6  E. 

13  18.9  E. 

9    8.9  E. 

29  22.1  E. 

20  1L5  E. 

4    1.1  E. 

24  14.5  E. 

15    3.8  E. 

10  17.8  E. 

Dec.     1    7.0  £. 

21  20.3  £. 

5    9.9  E. 

25  23.4  E. 

16  12.7  E. 

12    2.7  E. 

2  15.9  £. 

23    5.2  E. 

6  18.8  E. 

27    8.3  E. 

17  21.6  E. 

13  11.6  E. 

4    0.8  E. 

24  14.1  E. 

8    3.7  E. 

28  17.2  E. 

Oct.  25    7.0  E. 

14  20.5  E. 

5    9.7  E. 

25  23.0  E. 

9  12.6  E. 

30    2.1  E. 

26  15.9  E. 

16    5.4  E. 

6  18.6  E. 

27    7.9  £. 

10  21.5  E. 

May    1  11.0  E. 

28    0.7  E. 

17  14.2  E. 

8    a4£. 

28  16.7  E. 

12    6.4  E. 

2  19.8  E. 

29    9.6  E. 

18  23.1  E. 

9  12.3  E. 

30    1.6  E. 

13  15.3  E. 

4    4.7  E. 

30  18.5  E. 

20    8.0  E. 

10  21.2  E. 

31  10.5  E. 

1 

1 
TETHY8. 

d    h 

d    b 

d      h 

d    h 

d    h 

d     h 

Jan.     2  17.0  E. 

Feb.    9  10.7  E. 

Mar.  19    4.4  E. 

Apr.  25  22.4  E. 

Oct.  18  14.7  £. 

Nov.  25    9.1  E. 

4  14.3  E. 

11    8.0  E. 

21    1.7  E. 

27  19.7  E. 

20  12,0  E. 

27    6.4  E. 

6  11.6  £. 

13    5.2  E. 

22  23.0  E. 

29  17.1  E. 

22    9.3  E. 

29    3.7  E. 

8    8.9  E. 

15    2.5  E. 

24  20.3  E. 

May     1  14.4  E. 

24    6.6  E. 

Dec.     1    1.0  E. 

10    6.2  E. 

16  23.8  E. 

26  17.6  E. 

3  11.7  E. 

26    3.9  E. 

2  22.3E. 

12    3.5  E. 

18  21.1  E. 

28  14.9  E. 

5    9.0  E. 

28    1.3  E. 

4  19.6  E. 

14    0.8  E. 

20  18.4  E. 

30  12.2  E. 

7    6.4  E. 

29  22.6  £. 

6  16.9  E. 

15  22.1  £. 

22  15.7  E. 

Apr.     1    9.5  E. 

9    3.7  E. 

31  19.9  E. 

8  14.2  E. 

17  19,4  E. 

24  13.0  E. 

3    6.8  E. 

11    1.0  E. 

Nov.    2  17.2  E. 

10  11.5  E. 

19  16.7  E. 

26  10.3  E. 

5    4.1  E. 

12  22.3  E. 

4  14.5  E. 

12    8.8  E, 

21  14.0  E. 

28    7.5  E. 

7    1.4  £. 

14  19.7  E. 

6  11.8  E. 

14    6.1  E. 

23  11.2  E. 

Mar.    2    4.8  E. 

8  22.7  £. 

16  17.0  E. 

8    9.1  E. 

16    3.4  £. 

25    8.5  E. 

4    2.1  E. 

10  20.0  E. 

18  14.3  E. 

10    6.5  E. 

18    0.7  E. 

27    5.8  E. 

5  23.4  £. 

12  17.3  E. 

20  11.6  E. 

12    3.9  E. 

19  22.1  E. 

29    3.0  E. 

7  20.7  E. 

14  14.7  E. 

22    8.9  E. 

14    1.2  E. 

21  19.4  £. 

31    0.3  E. 

9  18.0  E. 

16  12.0  E. 

24    6.2  E. 

15  22.5  E. 

23  16.7  £. 

Feb.     1  21.6  E. 

11  15.3  E. 

18    9.3  E. 

26    3.5  E. 

17  19.8  E. 

25  14.0  E. 

3  18.9  E. 

13  12.6  E. 

20    6.6  E. 

28    0.9  E. 

19  17.2  E. 

27  11.2  E. 

5  16.1  E. 

15    9,8  E. 

22    3.8  E. 

29  22.3  E. 

21  14.5  E. 

29    8.5  E. 

7  13.4  E. 

17    7.1  £. 

24    LIE. 

31  19.6  E. 

23  11.8  £. 

31    5.8  E. 

DIONE. 

1 
1 

d      h 

d    h 

d    h 

d    h 

d    h 

d     h 

Jan.     2    2.2  E. 

Feb.    3  21.6  E. 

Mar.    8  17.3  £. 

Apr.  10  13.2  E. 

Oct  27  12.2  £. 

Nov.  29    8.8  E. 

4  19.8  E. 

6  15.3  E. 

11  11.0  E. 

13    6.9  E. 

30    6.0  E. 

Deo.    2    2.5  E. 

7  13.4  E. 

9    8.9  E. 

14    4.6  E. 

16    0.6  E. 

Nov.    1  23.7  E. 

4  20.2  £. 

10    7.0  E. 

12    2.5  E. 

16  22.3  E. 

18  18.3  E. 

4  17.5  E. 

7  13.9  E. 

13    0.6  E. 

14  20.1  E. 

19  15.9  E. 

21  12.0  E. 

7  11.2  E. 

10    7.6  £. 

15  18.3  E. 

17  13.8  E. 

22    9.6  E. 

24    5.7  E. 

10    4.9  E. 

13    1.2  £.  : 

18  11.9  E. 

20    7.4  E. 

25    3.2  E. 

26  23.4  E. 

12  22.6  E. 

15  ia9  E. 

21    5.5  E. 

23    LIE. 

27  20.9  E. 

29  17.1  E. 

15  16.3  E. 

18  12.6  E. 

23  23.1  E. 

25  18.7  E. 

30  14.5  E. 

May    2  10.8  E. 

18  10.0  E. 

21    6.3  E. 

26  16.8  E. 

28  12.4  E. 

Apr.     2    8.2  E. 

5    4.5  E. 

21    3.7  E. 

23  23.9  £. 

29  10.4  E. 

Mar.    3    6.0  E. 

5    1.8  E. 

7  22.2  E. 

23  21.4  E. 

26  17.6  E. 

Feb.     1    4.0  E. 

5  23.7  E. 

7  19.5  E. 

10  15.9  E. 

26  15.1  £. 

29  11.2  E. 

t 
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BHEA. 

TITAN. 

HYPERION. 

d      h 

d      h 

d       h 

d 

h 

< 

1       h 

d       h 

Jan.    2    10.1  £. 

Apr.  20   17.7  E. 

Jan.    1      01. 

Apr.     6 

71. 

Jan. 

4    121. 

May  11    17  1.    || 

6    22.5  E. 

25     6.1  E. 

5      OW. 

10 

7W. 

9    20W. 

17      IW. 

11    10.8  E. 

29    18.6  E. 

8    23  8. 

14 

7  8. 

15      3  8. 

22    10  8. 

15    23.1  E. 

May   4     7.0  E. 

12    22  E. 

18 

7E. 

20    10  E. 

27    18  E. 

20    11.4  E. 

8    19.5  E. 

16    211. 

22 

61. 

25    17  1. 

June   2      2  1. 

24    23.7  E, 

13     8.0  E. 

20    20W. 

26 

6W. 

31      OW. 

Oct.     7    23  1. 

29    11.9  E. 

17   20.5  E. 

24    19  S. 

30 

6  8. 

Feb. 

5      7  8. 

13      6  W. 

Feb.    3      0.2  E. 

22     9.0  E. 

28    19  E. 

May    4 

6E. 

10    13  E. 

18    14  8. 

7    12.5  E. 

26   21.6  E. 

Feb.    1     181. 

8 

61. 

15    201. 

23    22E. 

12      0.7  E. 

31    10.1  E. 

5    17  W. 

12 

6W. 

21      3W. 

29      61. 

16    13.0  E. 

Nov.  1     6.4  E. 

9    17  8. 

Nov.    8 

14  8. 

26      9  8. 

Nov.    3    14W.  II 

21      1.3  E. 

6    19.0  E. 

13    16  E. 

12 

13  E. 

Mar. 

3    16  E. 

8    22  8. 

25    13.5  E. 

10     7.5  E. 

17    151. 

16 

131. 

8    231. 

14      6E. 

Mar.    2      l.b  E. 

14    20.0  E. 

21    14  W. 

20 

13  W. 

14      6W. 

19    141. 

6    14.1  E. 

19     8.5  E. 

25    13  8. 

24 

13  8. 

19    14  8. 

24    22W. 

11      2.4  E. 

23   20.9  E. 

Mar. 'l    13  B. 

28 

13  E. 

24    21  E. 

30      6  8. 

15    14.8  E. 

28     9.4  E. 

5    12  1. 

Dec.    2 

131. 

30      41. 

Dec.     5    14  E.   II 

20      3.1  E. 

Deo.  2   21.9  E. 

9    11  W. 

6 

12  W. 

Apr. 

4    11  W. 

10    221. 

24    15.4  E. 

7    10.3  E. 

13    lis. 

10 

12  8. 

d    19  8. 

16      6W. 

29      3.7  E. 

11    22.6  E. 

17    10  E. 

14 

HE. 

15      3E. 

21    13  8. 

Apr.    2    16.1  E. 

16    10.9  E. 

21      91. 

18 

111. 

20    101. 

26    21  E. 

7      4.5  E. 

20   23.2  E. 

25      8W. 

22 

11  w. 

25    17  W. 

11    16.9  E. 

25    11.6  E. 

29      8  8. 

26 

118. 

May 

I      18. 

1890 

16      5.3  E. 

30     0.0  E. 

Apr.     2      7E. 

30 

10  £. 

( 

S      9£. 

Jan.     1      61. 

(  East  Elongation    .      . 

January    9 

March  27 

June      15 

8eptember  5 

November  25 

JAPETUS^  "«^^:Sr^   : 

January  29 

April   16 

July        5 

8eptember25 

December  15 

February  17 

May      6 

July      26 

October      16 

{^SuptriorConjunOion  . 

March        8 

May     26 

August  16 

November    5 

THE  APPARENT  ET.F.MENTS  OP 

SATURN'S  RINGS. 

a 

h 

P 

I 

1' 

u 

«' 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn 

Greenwioih 

Oater 
Mi\)or 
Axis. 

Outer 
Minor 
AxU. 

Northern 

of  the  Earth 

of  the  Son 

counted  on  Plane  of  Bang 

Mean 
Noon. 

Semi-Minor 

above  the 

above  the 

fh)mtheRinff'sAs- 
cendingNoaeon 

Axis  to  Circle 

of  Declination 

fh>m  North 

to  East. 

Plane  of  the 
Bing. 

Plane  of  the 
Sing. 

Equator. 

EcUptic 

Jan.      0 

44';81 

ld:83 

—  6*'57.'3 

—  13*'59.'4 

—  15  32.7 

197°  25.2 

154  5l!6 

20 

45.65 

11.51 

7    1.0 

14  35.8 

15  16.2 

196  12.8 

153  39.3 

Feb.      9 

45.86 

12.10 

7    5.2 

15  18.2 

14  59.7 

194  43.5 

152  10.1 

Mar.      1 

45.37 

12.47 

7    8.9 

15  57.4 

14  43.0 

193  17.4 

150  44.1 

21 

44.31 

12.53 

7  11.5 

16  25.2 

14  26.1 

192  13.4 

149  40.1 

Apr.     10 

42.90 

12.27 

—  7  12.6 

—  16  37.0 

—  14    9.3 

191  44.6 

149  11.4 

30 

41.37 

11.76 

7  12.1 

16  31.1 

13  52.3 

191  56.3 

149  23.2 

May    20 

39.92 

11.10 

7  10.0 

16    8.3 

13  35.2 

192  47.3 

150  14.3 

Jnne     9 

38.67 

10.34 

7    6.4 

15  30.8 

13  18.0 

194  11.9 

151  39.0 

29 

37.71 

9.56 

7    1.4 

14  41.3 

13    0.6 

196    2.6 

153  29.8 

July    19 

37.05 

8.79 

—  6  55.0 

—  13  42.9 

—  12  43.4 

198  11.1 

155  38.3 

Aug.      8 

36.74 

8.05 

6  47.5 

12  39.0 

12  26.0 

200  29.6 

157  56.9 

28 

36.77 

7.:i6 

6  39.4 

11  33.0 

12    8.5 

202  50.3 

160  17.7 

Sept.    17 

37.15 

6.76 

6  31.1 

10  28.9 

11  50.9 

205    5.6 

162  33.1 

Oct.       7 

37.87 

6.26 

6  23.2 

9  31.0 

11  33.2 

207    8.0 

164  35.6 

27 

38.90 

5.90 

—  6  16.3 

—    8  43.6 

—  11  15.4 

208  49.3 

166  17.0 

Nov.    16 

40.21 

5.72 

6  11.2 

8  10.9 

10  57.7 

210    2.1 

167  29.8 

Dec.      6 

41.68 

5.77 

6    8.6 

7  57.0 

10  39.8 

210  39.4 

108    7.2 

26 

43.16 

6.03 

6    8.9 

8    3.4 

10  21.9 

210  37.4 

168    5.3 

31 

43.50 

6.16 

—  6    9.4 

—    8    81 

-  10  17.4 

210  30.6 

167  58.5 

The  factor  to  be  multiplied  by  a  and  h  to  obtain  the  s 

kxes  of— 

The  inuer  ellipse  of  the  outer  ring    =  0.880] 

log  facte 

»r  =  9.9445 

The  outer  ellipse  of  the  inner  ring    =  0.859{ 

)           log  facte 

>r  =  9.9344 

The  inner  ellipse  of  the  inner  ring    =  0.665C 

)          log  facte 

>r  =  9.8228 

The  inner  ellipse  of  the  dusky  ring  =  0.548€ 

i          log  facte 

}T  =  9.7392 

NoTB.-^i'l^e  ne^tive  Bifr^  of  I  indicates  «that  the  visible  sur 

fiMe  of  the  ring  L 

B  the  southern 

one. 
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.    1 

/       f\t^\     \    \ 

Oftte.     Position       App.  Distonces.                         /    \  1   \\      \     \             Date.     Position      App.  Distenoes. 
Anglo.        Axiel.    Umbriel.     ,                           \'     \\    A--V^                    ^^^'^^'     Titania.      Oberon. 

Feb.  1,     13.0          14.7         SOls      \     \       I  l.^-^^'^'V^          \         Feb.  1,     13!o          331.5          44.8 

Apr.  1,      13.1          15.2         21.2       \Jl-'-'nr\iV        I   I       \     \        Apr.  1,     13.1          34.7          46.4 

Junel,     13.3          14.8         20.6   ^'\\      \\ 

V 

1 
1 

Jonel,     13.3          33.9          45.3 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  1889, 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS.                               j 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

1         North. 

South. 

North. 

South. 

North. 

South. 

North  and  South. 

d    h 

Jau.     0  19.6 

8    9.1 

15  22.5 

23  12.0 

31     1.4 

d    b 

Jan.     2    1.9 

9  15.3 

17    4.8 

24  18.2 

Feb.     1    7.7 

d     h 

Jan.     1  17.2 

10    0.1 

18    7.0 

26  13.9 

Feb.     3  20.7 

d     h 

Jan.     3  18.9 

12    1.8 

20    8.7 

28  15.6 

Feb.     5  22.5 

d    h 

Jan.     2  18.5 

11  11.4 

20    4.3 

28  21.2 

Feb.     6  14.1 

d    h 

Jan.     7    3.0 
15  19.9 
24  12.8 

Feb.     2    5.7 
10  22.6 

d     h          1 

Jan.    1    0.8   8. 

7  18.4  N. 

14  11.9    S.! 

21    5.4  N. 

27  23.0    S. 

Feb.     7  14.9 
15    4.3 
22  17.8 

Mar.    2    7.2 
9  20.7 

8  21.1 

16  10.6 

24    0.0 

Mar.    3  13.5 

11    2.9 

12    3.6 
20  10.5 
28  17.4 
Mar.    9    0.4 
17    7.3 

14    5.4 
22  12.3 
Mar.    2  19.2 
11    2.1 
19    9.0 

15    7.0 
23  23.9 
Mar.    4  16.8 
13    9.8 
22    2.7 

19  15.5 
28    8.4 
Mar.    9    1.3 
17  18.2 
26  11.2 

Feb.   3  16.5  N. 

10  10.0    S. 

17    3.5  N. 

23  21.1    S.' 
Mar.  2  14.6  N. 

17  10.1 

24  23.6 

Apr.     1  13.1 

9    2.5 

16  16.0 

18  16.4 
26    5.8 
Apr.     2  19.3 
10    8.8 
17  22.2 

25  14.2 
Apr.     2  21.1 
11    4.0 
19  10.9 
27  17.8 

27  15.9 
Apr.     4  22.8 
13    5.7 
21  12.6 
29  19.6 

30  19.6 

Apr.     8  12.6 

17    5.5 

25  22.4 

May     4  15.3 

Apr.     4    4.1 
12  21.0 
21  14.0 
30    6.9 

May    8  23.8 

9    8.2   S. 

16    1.7  N. 

22  19.3    S. 

29  12.8  N. 

Apr.   5    6.3   S. 

24    5.4 

May     1  18.9 

9    8.4 

16  21.9 

24  11.3 

26  11.7 
May     3    1.2 
10  14.6 
18    4.1 
25  17.6 

May     6    0.7 
14    7.7 
22  14.6 
30  21.5 

June    8    4.5 

May     8    2.5 
16    9.4 
24  16.3 

June    1  23.3 
10    6.2 

13    8.3 
22    1.2 
30  18.2 
June    8  11.1 
17    4.1 

17  16.8 
26    9.7 
June    4    2.6 
12  19.6 
21  12.5 

11  23.9  N. 

18  17.4    S. 

25  11.0  N. 

May  2    4.5   S. 

8  22.0  N. 

June    1    0.8 

8  14.3 

16    3.8 

23  17.2 

July     1    6.7 

June    2    7.1 

9  20.5 

17  10.0 

24  23.5 

July     2  13.0 

16  11.4 
24  18.3 
July    3    1.3 
11    8.2 
19  15.1 

18  13.1 
26  20.1 
July     5    3.0 
13    9.9 
21  16.8 

25  21.0 

July     4  14.0 

13    6.9 

21  23.8 

30    5.5 

July    8  22.4 

17  15.4 

26    8.3 

15  15.6    S. 
22    9.1  N. 
29    2.7    S. 
June  4  20.3  N. 
11  13.8    S. 

d      h                                                                    d       b 
Period  of  Ariel,              2    12.489                      Period  of  Titania,          8    16.942 
Period  of  Umbriel,         4      3.460                      Period  of  Oberon,        13    1L119 

Note.— For  Ariel  only  every  third  elongation  is  fiven,  and  for  Umbriel  evory  alternate  one.    The  intermediate  ones 
may  be  found  by  adding  multiples  of  the  period  of  the  satellite. 
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Jan.  18, 
Sept.  22, 
Not.    19, 


Podtion 
Angle. 

236J5 
239.0 
238.7 


Apparent 

Distanoe. 

// 

16.7 

16.6 
17.0 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  IN  1889, 
A3  SEEN  IN  AN  INVERTING   TELESCOPE, 


WASHINGTON  MEAN  TIMES  OF  GREATEST  ELONGATIONS. 


South  West 


Jan. 


Fob. 


d     h 

0    8.9 

6    5.9 

12    3.0 

18    0.0 

23  21.1 

29  18.1 
4  15.2 
10  12.2 
16  9.2 
22    6.3 

28    3.3 


North  Bast. 


d     h 

3    7.4 

9    4.5 

15    1.5 

20  22.5 

26  19.6 

1  16.6 

7  13.7 

13  10.7 

19    7.8 

25    4.8 


Mar.     3    1.9 


Jan. 


F«b. 


South  West 


Sept. 


Oct. 


d 

h 

4 

4.3 

10 

1.3 

15  22.3 

21  19.3 

27 

16.3 

3  13.3 

9  10.4 

15 

7.4 

21 

4.4 

27 

1.4 

Nov.      1  22.5 


North  Bast 


d  h 
7  2.8 
12  23.8 
18  20.8 
24  17.8 
30  14.9 

6  11.9 
12  8.9 
18  5.9 
24  2.9 
30    0.0 


Nov.      4  21.0 


Sept. 


Oct. 


SoathWest 


Nov. 


Deo. 


d      h 

7  19.5 

13  16.5 

19  13.5 

25  10.6 

1    7.6 

7  4.6 
13  1.6 
18  22.6 
24  19.7 
30  16.8 

36  13.8 


North  East 


Nov. 


d  h 
10  18.0 
16  15.0 
22  12.1 
28  9.1 
Dec.      4    6.1 


10 
16 


3.1 
0.2 


21  21.2 
27  18.2 
;«  15.3 


The  above  times  are  those  of  each  passage  of  the  satellite  through  un  apsis  of  its  apparent 
orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring  around  the 
orbit  from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of  the  satellite 
describes  equal  areas  in  equal  times. 

Period  of  the  satellite  of  Neptune,  5**  21^045. 

In  the  above  diagrams,  the  central  circle  represents  the  planet,  and  is  on  the  same  scale 
as  the  orbits. 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

( North  Latitudes  and  West  Longitudes  are  Considered  Positive.) 

Bedaotion 
to 

T.A»      « 

Place. 

Latitnde. 

Geooentrio 

Log^. 

Latitade. 

From  WRBhiBgton. 

From  Oreenwiob.    1 1 

Abo      .      .      . 

+  60°  26  56"8 

/      // 
—     9  53.5 

9.998902 

h     m      • 

-  6  37  18.45 

^ 

h     m      8 

1  29    6.41 

Adelaide  . 

—  34  55  33.8  |  -|-  10  47.6 

9.999527 

-14  22  32.46 

— 

9  14  20.42 

Albany     . 

+  42  39  49.5    -  1 1  28.2 

9.999336 

-  0  13  12.39 

+ 

4  54  59.65 

Alfred  (N.  Y.) . 

+  42  15  19.8 

—  11  27.2 

9.999346 

+  02  55.00 

+ 

5  11    7.04 

Algier 

-f  36  45    2.7 

—  11     1.6 

9.999483 

-  5  20  23.43 

— 

0  12  11.39 

•  Allegheny 

+  40  27  41.6 

-  11  21.6 

9.999391 

+  0  11  50.89 

+ 

5  20    2.93 

Altona 

-f  53  32  45.3 

—  11    0.8 

9.999063 

-  5  47  58.39 

— 

0  39  46.35 

Amherst  . 

+  42  22  17.1 

-  11  27.5 

9.999343 

~  0  18    7.37 

+ 

4  50    4.67 

Annapolis 
Ann  Arbor 

+  38  58  53.5 

—  11  15.0 

9.999428 

-  0    2  15.60 

+ 

5    5  56.44 

+  42  16  48.0 

-  11  27.3 

9.999346 

+   0  26  43.10 

+ 

5  34  55.14 

Arcetri     . 

+  43  45  14.4 

—  1 1  29.9 

9.999308 

-  5  53  15.15 



0  45    3.11 

Armagh  . 

-f  54  21   12.7 

-  10  54.9 

9.999043 

-  4  41  36.54 

+ 

0  26  35.5 

Athens 

+  37  58  20.0 

-  11    9.4 

9.999453 

-  6  43    7.74 

— 

1  34  55.7 

Beloit 

+  42  30    9.0 

—  11  27.8 

9.999340 

+  0  47  55.26 

+ 

5  56    7.30 

Berlin 

+  52  30  16.7 

—  11    7.7 

9.999088 

-  6    1  46.95 

0  53  34.91 

Berne 

+  46  57     8.7 

—  11  29.2 

9.999227 

-  5  37  58.04 



0  29  46.0 

Bethlehem 

+  40  36  23.9;  —  II  22.2 

«7.«7(7«700D 

-  0    6  40.19 

+ 

5    1  31.85 

Birr  Castle 

+  53     5  47.0  ;  —  J I    3.9 

9.999074 

-  4  36  31.14 

+ 

0  31  40.9 

Bologna   . 

+  44  29  47.0 

—  11  30.5 

9.999289 

-  5  53  36.64 

— 

0  45  24.6 

Bonn 

+  50  43  45.0 

—  11  17.3 

9.999132 

-  5  36  35.33 

— 

0  28  23.29 

Bordeaux 

+  44  50  16.7    -  11  30.7 

9.999281 

-  5    6    6.60 

+ 

0    2    5.44 

Bothkamp 

+  54  12    9.6 

—  10  56.0 

<7.«709U47 

—  5  48  42.84 

0  40  30.8 

Breslau     . 

+  51     6  56.5 

—  11  15.4 

9.999122 

-  6  16  20.75 

— 

1    8    8.71  1 

Brussels  . 

+  50  51   10.5 

—  11  16.8 

9.999129 

-  5  25  40.64 

— 

0  17  28.6 

Cambridge  (England) 

+  52  12  51.6 

—  11    9.4 

9.999095 

-  5    8  34.79 

— 

0    0  22.75 

Cambridge  (Mass.)  . 

+  42  22  47.6 

—  11  27.6 

9.9tTVI«i)4o 

-  0  23  41.05 

+ 

4  44  30.99  1 

Cape  of  Good  Hope  . 

-  33  56     3.4 

+  10  39.0 

9.999550 

-  6  22    6.78 

— 

1  13  54.74 

Chapultepec 

+  19  25  17.5 

—    7  12.0 

9.999841 

+   128  26.20 

+ 

6  36  38.24 

Charkow  , 

+  50    0  10.2 

—  11  20.5 

9.999150 

-  7  33    6.74 

— 

2  24  54.7 

Chicago    . 

+  41  50     1.0 

—  11  26.2 

9,999357 

+  0  42  15.02 

+ 

5  50  27.06 

Christian  ia 

+  59  54  43.7    -  10    0.2 

9.998914 

-  5  51    5.89 

0  42  53.85 

Cincinnati  {New  Obs.) 

+  39     8  19.5    -  11  15.« 

9.999424 

+  0  29  29.25 

+ 

5  37  41.29 

Cincinnati  {Old  Obs,) 

+  39     6  26.5 

-  11  15.6 

9.999425 

+  0  29  47.01 

+ 

5  37  59.05 

Clinton     . 

+  43    3  17.0 

—  11  28.9 

9.999326 

-  0    6  34.65 

+ 

5    1  37.39 

Coimbra  . 

+  40  12  25.8 

—  11  20.6 

9.999398 

-  4  34  37.54 

+ 

0  33  34.5 

Copenhagen      . 

+  55  41   13.6 

—  10  43.9 

9.999011 

-  5  58  30.96 



0  50  18.92 

Cordoba  . 

—  31  25  15.5    +  10  13.5 

9.999608 

-  0  51  23.84 

+ 

4  16  48.2    ; 

Cracow    . 

+  50     3  50.0    -  11  20.3 

9.999149 

-  6  28    2.41 

1  19  50.37 

Dantzig    . 

+  54  21   18.0 

—  10  54.9 

9.099043 

-  6  22  51.34 

— 

1  14  39.3    1 

Dorpat     . 

+  58  22  47.4 

—  10  17.6 

9.998948 

-  6  55    5.54 

— 

146  53.5    ' 

1 

Dresden  . 

+  51     2  16.8 

—   11   15.8 

9.999124 

-  6    3    6.88 



0  54  54.84  1 

Dublin      . 

+  53  23  13 

—  11     1.9 

9.999066 

-  4  42  50.04 

+ 

02522       1 

Dusseldorf 

+  51   12  25 

—  11   15.0 

9.999120 

-  5  35  17.04 

0  27    5 

Dun  Echt 

+  57     9  36 

—  10  30.2 

9.998977 

-  4  58  32.04 

+ 

0    9  40.0 

Durham   . 

+  54  46     6.2 

—  10  51.6 

9.999033 

-  5    1  52.24 

+ 

0    6  19.8 

Edinburgh 

+  55  57  23.2 

—  10  41.5 

9.999005 

-  4  55  28,99 

+ 

0  12  43.05  1 

Florence  . 

+  43  46     4.1 

-  11  29^ 

9.9993081  —  5  53  13.54 

— 

0  45    1.5 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

.) 

Place. 

• 

I^tltDde. 

to 

^p. 

Longitade 

G«ocentrio 

lAUtode. 

From  WMhington. 

From  Greenwich. 

1 

Geneva    . 

+  46  li  58'.8 

„_ 

f          // 

11  30.1 

9.999246 

h     m      8 

-  5  32  48.81 

h    ni      s 

-  0  24  36.77  1 

Georgetown 

+  38  54  26.2 



11  14.6 

9.999430 

+  00    6.20 

+  58  18.24 

Glasgow  (Missouri) 

+  39  13  45.6 

— 

11  16.2 

9.999422 

-f   1    3    5.93 

+  6  11  17.97 

•  Glasgow  (Scotland) 

+  55  52  42.8 

— 

10  42.2 

9.999006 

-  4  51     1.44 

+  0  17  10.6 

'  Gottingen 

+  51  31  47.9 

— 

11  13.3 

9.999112 

-  5  47  58.28 

-  0  39  46.24 

Gotha 

+  50  56  37.5 

_» 

n  16.3 

9.999127 

-  5  51    2.57 

-  0  42  50.53 

Greenwich 

+  51  28  38.4 



11  13.6 

9.999113 

-  5    8  12.04 

0    0    0 

Hamburg 

+  53  33    7.0 



11    0.8 

9.999062 

-  5  48    5.74 

-  0  39  53.7 

Hanover  . 

+  43  42  15 

— 

1129.8 

a.tTuijMjtf 

-  0  19    4.13 

+  4  49    7.91 

Hastings-on- Hudson 

+  40  59  25 

— 

11  23.6 

9.999378 

-  0  12  42.4 

+  4  55  29.64 

Haverford 

+  40    0  40.1 

_ 

11  19.8 

9.999402 

-  0    6  59.34 

+  5    1  12.70 

Helsingfors 

+  60    9  43.3 



9  57.1 

9.998909 

-  6  48    1.20 

-  1  39  49.16 

Hudson    . 

+  41  14  42.6 

— 

11  24.4 

9.999371 

+  0  17  32.12 

+  5  25  44.16 

Ipswich    . 
Karlsruhe 

+  52    0  33.0 



11  11.0 

9.999100 

-  5  13    7.84 

—  0    4  55.80 

+  49    0  29.6 

U  24.2 

9.999175 

-  5  41  48.55 

-  0  33  36.51 

Kasan 

+  55  47  24.2 

10  43.0 

9.999009 

-  8  24  40.94 

-  3  16  28.9 

Kew 

+  51  28    6 

— . 

11  13.6 

9.999114 

-  5    6  56.94 

+  0    1  15.1 

Kiel 

+  54  20  29.7 

-. 

10  65.0 

I7.«79«7.v4tJ 

-  5  48  47.80 

-  0  40  35.76 

Kiew 

+  50  27  11.1 



11  18.6 

9.999139 

-  7  10  12.68 

-  2    2    0.64 

Kdhigsberg 

+  54  42  50.6 

— 

10  52.0 

9.999034 

-  6  30  10.95 

-  12158.91 

Kremsmiinster . 

+  48    3  23.7 

_ 

11  27.0 

9.999199 

-  6    4  44.24 

-  0  56  32.2 

Leiden 

+  52    9  20.0 



11    9.8 

9.999097 

-  5  26    8.39 

-  0  17  56.35 

Leipzig    . 

+  51  20    6.3 



11  14.3 

9.999117 

-  5  57  46.06 

-  0  49  34.02 

Leyton 

+  51  34  34 



11  13.0 

9.999U1 

-  5    8  11.17 

+  00    0.87 

Lisbon  (Marine  Obs. 

') 

+  38  42  17.6 

— 

11  13.5 

9.999435 

-  4  31  47.04 

+  0  36  25.0 

Lisbon  (Royal  Obs.) 

+  38  42  31.3 

— 

11  13.6 

9.999435 

-  4  31  27.36 

+  0  36  44.68 

Liverpool 

+  53  24    4 



n    1.8 

9.999066 

-  4  55  54.84 

+  0  12  17.2 

Liibec 

+  53  51  31.2 



10  58.6 

9.999055 

-  5  50  57.59 

-  0  42  45.55 

Lund 

+  55  41  52.1 

— 

10  43.8 

9.999011 

-  6    0  57.07 

-  0  52  45.03 

Lyons 

+  45  41  40.0 

""" 

1 1  30.5 

9.999259 

-  5  27  19.90 

-  0  19    7.86 

Madison  . 

+  43    4  37.0 

^~ 

11  28.9 

9.999325 

+  0  49  24.11 

+  5  57  36.15 

Madras 

+  13     4     8.1 

5    3.3 

9.999926 

-10  29  11.44 

-  5  20  59.4 

Madrid 

+  40  24  30.0 



11  21.4 

9.999393 

-  4  53  26.64 

+  0  14  45.4 

Manheim 

+  49  29  11.0 

— 

11  22.5 

9.999163 

-  5  42    2.56 

-  0  33  50.52 

Marburg 

+  50  48  46.9 

— 

11  16.9 

9.999130 

-  5  43  17.04 

-  0  35    5.0 

Markree 

+  54  10  31.8 

«» 

10  56.2 

9.999047 

-  4  34  23.64 

+  0  33  48.4 

Marseilles 

+  43  18  19.1 



11  29.3 

9.999320 

-  5  29  46.68 

-  0  21  84.64 

Melbourne 

-  37  49  53.3 

+ 

11    8.6 

9.999456 

-14  48    6.21 

-  9  39  54.17 

Mexico     . 

+  19  26     1.3 

7  12.2 

9.999840 

-h   1  28  14.63 

+  6  36  26.67 

Milan 

+  45  27  59.2 

— 

1 1  30.6 

9.999265 

-  5  44  58.01 

-  0  36  45.97 

Modena    . 

+  44  38  52.8 

__ 

11  30.6 

9.999285 

-  5  51  54.84 

-  0  43  42.8 

Montsouris 

+  48  49  18.0 



1 1  24.8 

9.999180 

-  5  17  32.72 

-  0    9  20.68 

Moscow    . 

+  55  45  19.8 



10  43.3 

9.999009 

-  7  38  28.94 

-  2  30  16.9 

1  Mount  Hamiltoi 

a 

+  37  20  23.5 



11    5.5 

9.999468 

+  2  58  22.05 

+  8    6  34.09 

Munich 

1 

+  48    8  45.5 

— 

11  26.7 

9.999197 

-  5  54  38.17 

-  0  46  26.13 

'  Naples     . 

+  40  51  45.4 



n  23.1 

9.999381 

-  6    5  12.94 

-  0  57    0.9 

1  Nashville 

+  36     8  58.2 

— 

10  57.3 

9.999497 

+  0  38  55.93 

+  5  47    7.97 
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POSITIONS  OP  OBSERVATORIES. 

{North  La 

Place. 

titudes  and  West  Longitudes  are  Considered  Positive,) 

1 

Latitade. 

Sedaotlon 

to 
Geocentric 
Latitude. 

Log/t). 

Longitade                            | 

From  Wanhiugtoii. 

From  Greenwich. 

Natal 

Neuchatel 

New  Haven 

New  York  (Co/iimt.CoZZO 

New  York  (Ruthbbfubd) 

O           /           // 

-29  50  470 
-1-  46  59  51.0 
-h  41   18  36.5 
+  40  45  23.1 
+  40  43  48.5 

/     It 
+     9  56.2 

—  1 1  29.1 

—  1 1  84.6 

—  1 1  22.7 

—  II  22.6 

9.999642 
9.999226 
9.999370 
9.999384 
9.999384 

ll     III      ■ 

-  7  10  13.20 

-  5  36    2.24 

-  0  16  29.90 

-  0  12  18.40 

-  0  12  15.00 

■f 
+ 
+ 

ll     m      a        1 

2    2    1.16  1 
0  27  50.2 
4  5142.14 
4  55  53.64 
4  55  57.04 

Nice 

Nicolaeff . 
Odessa     . 
Ogden      . 
O-Gyalla  . 

+  43  43  16.7 
-1-  46  58  20.6 
-1-  46  28  36 
+  41   13     8.6 
-1-  47  52  43.4 

—  1 1  29.8 

—  11  29.2 

—  11  29.8 

—  11  24..3 

—  11  27.4 

9.999309 
9.999226 
9.9992.39 
9.t)99372 
9.999204 

-  5  37  24.24 

-  7  16    6.14 

-  7  11  14.34 
+  2  19  47.52 

-  6  20  57.63 

+ 

0  29  12.20 
2    7  54.1 
2    3    2.3 
7  27  59.56 

1  12  45.59 

Olmutz     . 

Oxford  {Mississippi) 
Oxford  {Radcliffe)     . 
Oxford  ( University)  . 
Padua 

+  49  35  43 
-1-  34  22   12.6 
-1-51  45  36.0 
-f  51  45  34.2 
-1-  45  24     2.5 

—  11  22.1 

—  10  42.9 

—  II  12.0 

—  11  12.0 

—  11  30.6 

9.999 160 
9.999540 
9.999106 
9.999106 
9.9<H)266 

-  6  17  14.64 
+  0  49  55.05 

-  5    3    9.44 

-  5    3  11.64 

-  5  55  41.17 

+ 

+ 
+ 

1    9    2.6 
5  58    7.09 
0    5    2.6 
0    5    0.40 
0  47  29.13 

Palermo  . 
Paramatta 
Paris 

Philadelphia 
Pionsk      . 

+  38     6  44 
-  33  48  49.8 
+  48  50  11.8 
+  39  57     7.5 
+  52  37  40.0 

—  11  10.2 
+   10  37.8 

—  11  24.8 

—  11  19.5 

—  11    6.9 

9.999449 
9.999553 
9.999179 
9.999404 
9.999085 

-  6     1  37.04 
- 15  12  18.24 

-  5  17  32.99 

-  0    7  33.58 

-  6  29  44.05 

-f 

0  53  25.0 
10    4    6.2 

0  9  20.9.-> 
5    0  38.46 

1  21  32.01 

Pola 

Portsmouth 
Potsdam  . 
Poughkeepsie   . 
Prague     . 

+  44  51  49.0 
+  50  48     3.0 
+  52  22  56 
+  41  41   18 
+  50     5  18.8 

—  11  30.6 

—  II  17.0 

—  11    8.4 

—  n  25.8 

—  11  20.2 

9.999280 
9.999130 
9.999091 
9.999360 
9.999148 

-  6    3  35.22 

-  5    3  48.14 

-  6    0  29.04 

-  0  12  38.44 

-  6    5  53.44 

+ 
+ 

0  55  23.18 
0    4  23.90 
0  52  17 
4  55  33.6 
0  57  41.4 

Princeton 
Pulkowa  . 
Quebec    . 
Rio  de  Janeiro . 
Rochester 

+  40  20  57.8 
+  59  46  18.7 
+  46  48  17.3 
-  22  54  23.8 
+  43     8  15 

-  11  21.2 

—  10    1.8 

-  11  29.4 
+     8  14.0 

—  11  29.0 

9.999394 
9.998917 
9.999231 
9.999782 
9.999324 

-  0    9  34.54 

-  7    9  30.71 

-  0  23  22.74 

-  2  15  30.63 
+  03    8.04 

+ 
+ 
+ 

4  58  37.50 

2    1  18.67 

4  44  49.3 

2  52  41.41  1 

5  11  20.08 

Rome(CoZZ.  JRom.)   . 
San  Fernando  . 
Santiago  de  Chile 
Schwerin . 
Senftenberg 

+  41  53  53.7 
+  36  27  41.5 
-  33  26  42.0 
+  53  37  38.2 
+  50     5  10.1 

—  1 1  26.3 

—  10  59.5 
+   10  34.4 

—  11    0.2 

—  11  20.2 

9.999355 
9.99949P 
9.999561 
9.999061 
9.999148 

-  5  58    6.74 

-  4  43  22.44 

-  0  25  25.74 

-  5  53  52.74 

-  6  14    2.64 

+ 

0  49  54.70 
0  24  49.6 
4  42  46.30 

0  45  40.7 

1  5  50.6 

South  Hadley  . 

Speier 

St.  Louis . 

St.  Petersburg  . 

Stockholm 

+  42  15  18.2 
+  49  18  55.4 
+  38  38     3.6 
+  59  56  29.7 
+  59  20  33.0 

—  1 1  27.3 

—  1 1  23.2 

—  11   13.2 

—  9  59.8 

—  10    6.9 

9.999346 
9.999167 
9  999437 
9.998913 
9.998927 

-  0  17  51.75 

-  5  41  57.64 
+  0  52  37.07 

-  7    9  25.54 

-  6  20  26.04 

4 
+ 

4  50  20.29 

0  33  45.6 
6    0  49.11 
2     1  13.5    ! 

1  12  14.00  1 

Slonyhurst 

Strassburg  {New  Obs.) 
Strassburg  {Old  Obs.) 
Sydney     . 
Taschkent 

+  53  50  40 

+  48  34  59.7 
+  48  34  53.8 
-33  51  41.1 
+  41    19  32.2 

—  10  58.7 

—  II  25.5 

—  II  25.5 
+   10  38.3 

—  1 1  24.7 

9.999055 
9.999186 
9.999186 
9.999552 
9.999369 

-  4  58  19.36 

-  5  39  16.69 

-  5  39  14.53 
-15  13    1.64 

-  9  45  22.84 

+ 

0    9  52.68  1 
0  31    4.65 
0  31    2.49. 
10    4  49.6    ; 
4  37  10.80 

Toulouse . 
Turin 

+  43  36  47 
+  45     4     6.0 

-  11  29.7 

-  11  30.7 

9.999312 
9.999275 

-  5  14    3.14 

-  5  39    0.44 

— 

0    5  51.1 
0  30  48.4  J 
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Place. 

Latitade. 

to 

LogA>. 

Longitude 

Geocentrio 

Latltade. 

From  WMhington. 

From  Greenwiob. 

Twickenham    . 

-f  51  27    4.2 

/     // 

—  n  13.7 

9.999114 

h     m      8 

-  5    6  58.94 

h     m      a 

+  0    1  13.1 

Univ.  of  Virginia 

+  38    2     1.2 

—   II    9.8 

9.999448 

+  0    5  48.68 

+  5  14  00.72 

Upsala     . 

+  59  51  31.5 

—  10    0.8 

9.998915 

-  6  18  42.23 

-   1  10  30.19 

Utrecht    . 

-h  52     5  10.5 

-   11  10.5 

9.99t7U«70 

-  5  28  43.74 

-  0  20  31.7 

Venice 

-1-  45  25  49.5 

—  11  30.6 

9.999266 

-  5  57  37.44 

-  0  49  25.4 

Vienna  {Josephstadt) 

-f  48  12  53.8 

-  11  36.6 

9.999195 

-  6  13  37.34 

-   1    5  25.3 

Vienna  {New  Obs.)  . 

+  48  13  55.4 

-   11  26.5 

9.999195 

-  6  13  33.26 

-  1    5  21.22 

Vienna  ( Old  Obs.)   . 

+  48  12  35.5 

—  1 1  26.6 

9.999195 

-  6  13  43.78 

-   1    5  31.74 

Warsaw  . 

+  52  13    5.7 

—  11    9.4 

9.999095 

-  6  32  19.44 

-124    7.4 

Washington 

4-  38  53  38  8 

—  11  14.5 

9.999430 

0    0    0 

+  68  12.04 

West  Point 

+  41  23  31 

—   1 1  24.9 

9.999368 

-  0  12  22.71 

+  4  55  49.33 

Wilhelmshaven 

4-  53  31  52.0 

—  11    0.9 

9.999063 

-  5  40  47.25 

-  0  32  35.21 

Williamstown  {Mass.) 

+  42  42  49 

—   11  28.3 

9.999334 

-  0  15  18.6 

+  4  52  53.44 

Williamstown(Ficiorta) 

-  37  52    7.2 

+  11    8.8 

9.999455 

-14  47  50.84 

-  9  39  38.8 

Wihia       . 

+  54  41     0 

-  10  52.3 

9.999035 

-  6  49  23.94 

-  1  41  11.9 

Windsor  . 

-  33  36  28.9 

+  10  35.9 

9.999558 

-15  11  32.81 

-10   3  20.77 

Zurich      . 

+  47  22  40.0 

—  11  98.5 

9.999216 

-  5  42  24.64 

-  0  84  12.6 

POSITIONS  OF  OBSERVATORIES. 
(  North  Latitudes  and  West  Longitudes  are  Considered  Positive,) 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  J— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GRBENWICn. 

The  greater  portion  of  this  Ephetaeris,  embracing  the  positions  of  the  stin  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicnons 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Yenas, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemeris  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecUptic, 
the  equation  of  the  equinoxes,  etc 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time :  mean  solar  time ;  true,  or  apparent 
solar  time,  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  uf  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Time. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  gf  .the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal,  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

Truej  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time.  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time. — S.dereal  time  is  measured  by  the  daily  motion  ol  the  stars;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascen- 
sion of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  its  hour-angle  is  called 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  docks. 
BPH  89—31 — 9 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  any 
meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  about  3™  56'  shorter  than 
the  mean  solar  day ;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal  days.  It  is 
divided  into  24  hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the 
instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its 
return  to  the  same  meridian.  About  March  21st  of  each  year  the  sidereal  clock  agrees  with  the 
mean  time,  or  ordinary  clock,  and  the  former  gains  on  the  latter  about  3™  56*  per  day,  so  that 
at  the  end  of  a  year  it  will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean  time 
clock. 

Day. — ^The  Civil  Day^  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are  counted 
from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from  0  to  12  from 
noon  to  midnight  Thus  the  day  is  divided  into  two  periods  of  12  houra  each,  of  which  the  first 
is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  commences  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty*four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of  one  day  to 
that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either  apparent 
or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last  period 
of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2  o^clock,  A.  M .,  civil  time,  is  January  8th,  14^,  astronomical  time ;  and  January  9th,  2  o^clock, 
P.  M.,  civil  time,  is  also  January  9th,  2^,  astronomical  time.  The  rule,  then,  for  the  transfor- 
mation of  civil  time  into  astronomical  time  is  this:  —  If  the  civil  time  is  marked  A,  M.^  take  one 
from  the  day  and  add  twelve  to  the  hours^  and  the  restdt  is  the  astronomical  time  wanted ;  if  the 
doU  time  is  marked  P,  Af.,  take  away  the  designation  P.  M.,  and  the  astronomical  time  is  had 
without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P,  M.  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours^  we  subtract  12  hours  from  t£,  add  1  to  the  daySy  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  oVlock, 
A.  M.  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west^  added  to  the  local 
time,  or,  when  easty  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green¥rich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow:  — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day.  The  Suh*s  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time,  Adjoining  columns  contain  the  difier- 
ences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^0™  O*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed  in  reducing  the 
quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I :  — 

Let  the  sun^s  declination  be  required  at  apparent  noon,  1889,  May  30,  at  a  place  whose 

longitude  is  180°  2(K,  or  VZ^  1™20«  west  from  Greenwich: 

h      m      I 
Local  apparent  time  May  30,        0      0      0 

Longitude  from  Greenwich  (additive)  .       12      I     20 

Greenwich  apparent  time   .  May  30,       12       1     20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12^.022 

after  (Greenwich  apparent  noon  on  May  30,  or  11^.978  before  (^reenwich  apparent  noon  on 

May  31. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  decimation  in  one  hour  is 

// 
May  30,  at  Greenwich  apparent  noon  21.88 

May  31,  at  Greenwich  apparent  noon  20.93 

Difference  for  one  day  .....  0.95 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 

is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours  after 

Greenwich  noon  of  the  30th,  this  being  half  of  12  hours.     Six  hours  is  0.25  of  a  day ;  so  the 

calculation  is  as  follow :  — 

Difference  for  one  hour.  May  30     .  21'j88 

Change  for  0J25  of  a  day  or  0".95  X  0.25  .  OJSU 

Difference  at  6  hours  after  noon  2L64 
21''.64  X  12.022=^260".!  »4'90'M 

Declination  at  Greenwich  noon.  May  30  .  .  N.  2f  50  3^.5 

Change  in  12.022  houn  (additive)  4  20.1 

8un*a  declination  at  time  of  observation   .  .  N.  21  54  56.6 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
is  11^.978  before  Greenwich  noon  of  May  31;  half  this  interval  is  about  0.25  of  a  day,  and 
the  hourly  motion  for  the  middle  of  the  interval  is  2\",2,     Then,  we  find :  — 

Declination  at  Greenwich  noon.  May  31  .    N.  21  59  10.5 

Product  of  21 " J8  X  11 .978=253".9  (  aubtractive  )  4  13.9 

Sun *■  declination  at  time  of  observation  .  .    N.  21  54  56.6 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
hoth  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
reduction  may  be  found  by  Table  V  of  Bowditch^s  American  Practical  Navigator, 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 
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The  Sun*s  Semidiameter  and  the  Sidereal  Time  of  Semidiamefer  Passing  Meridian  are  also 
given  on  page  I.  The  sun^s  semidiameter  is  used  in  reducing  the  altitade  of  the  upper  or  lower 
limb  of  the  sun  to  the  altitude  of  the  centre ;  and  in  reducing  the  angular  distance  of  the  limb 
from  the  moon  or  some  other  object,  to  the  distance  from  the  centre  of  the  sun.  The  sidereal 
time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  passage  of  the  sun^s 
centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has  been 
observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of  the  first,  or 
western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the  second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun^s  Apparent  Right  Ascen- 
sion^ and  Declination^  the  Equation  of  Time  and  the  Sidereal  Time  of  Mean  Noon,  The 
liourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Greenwich 
time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calculation  of  the 
declination. 

The  right  ascension  and  declination  on  page^  I  and  II  are  affected  by  aberration,  and  there- 
fore denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used  when  the 
mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of  the  meridian, 
when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to  mean  time.  The  quan- 
tities on  this  page  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for  the  longitude, 
as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and  the 
sun^s  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun,  and 
the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs  the 
manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon ;  and  is  equiv- 
alent to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9".6565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  Bowditch^s  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained :  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LI  I  of  Bowditch's  Navigator^  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.6296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II:  — 

L — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1889,  May  15, 

9b  2«»  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100*  lO',  or  6^  40"  40",  west  of 

Greenwich. 

h    m    ■ 
Local  utronomical  mean  time  •  •  May  14,        21    3  30 

Longitude  from  Greenwich  (additive)  •  •  6  40  40 

Greenwich  mean  time .....  May  15,         3  43  10a->3i>.7104 
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Sun's  Right  Aseension.  Equation  of  Time. 

h   m     ■  m     8 

May  15,  Greenwich  noon    .    3  29  45.97  May  15,  noon     .        .    3  50.84  (additive) 

H.D.9-.880X3.7194    .        .  +    0  36.75  H.  D.  —  O'.OiM X 3.72  .  —    0.09 

3  30  82.72  3  50.75 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  ]K9  afVer  noon,  have  been  used. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  reduction  could  also  have  been  found 

by  Table  VI,  A.,  of  Bowdxtch's  JfavigatoTy  but  to  seconds  only. 

2. — If  the  sidereal  tinui  is  required  for  ihe  same  date  and  time,  we  have:  — 

h    m     B 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)  .      3  33  36.81 

Hourly  difference  9-.8565X  3.7194 -f    0  36.66 

Add  the  local  astronomical  mean  time  .  .     21     2  30  00 

The  required  sidereal  time  is  (rejecting  24^)  .      0  36  43.47 

The  reduction  0'°36*.66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 

3b  43™  10>.    Also,  by  Table  LI  of  fiowDiTcn's  JTamgatar,  the  reduction  is  Cm  36*.7. 

3. — On  1889,  May  15,  A.  M.,  at  a  place  whose  longitude  is  100°  10'  W.,  suppose  the  sidereal 

time  to  be  0^  36°^  37*.  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -|-6ii 40™  40%  or  -H>b.678. 

h    m    B 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon)  .       3  29  40.25 

The  H.  D.  9-.8565  X  6.67i^,  or  the  reduction  for  6^40^  40*  in  Table  III 

The  sidereal  time  of  local  mean  noon     ..... 

The  given  sidereal  time  (4*  24^,  if  necessary  for  the  following  subtraction) 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  ' 

—  9«.8296  X  21.097525,  or  the  reduction  for  21»»  5™  51«.09  in  Table  II  . 


-f-     1     5.82 

3  30  46.07 

24  36  37.16 

2f    5  51.09=21h.097525 
—    3  27.38 


The  required  astronomical  mean  time  is  .  May  14,    21     2  23.71 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Suii^s  True  Longitude  and 
LuUitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  affected  by  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  X^ ;  X  representing  the  sun's  longitude  counted  from  the  true  equinox  of  the  date ; 
and  A',  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0*.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun's 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon ;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  —  9*.8296.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  mean  solar  time ;  or,  approximately,  from  Table  LII  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mesm  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  noon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

May  14,  the  mean  time  of  Greenwich  sidereal  noon  is 

The  H.  D.  —  9*.8296  X  6.678,  or  the  reduction  for  long.,  Table  11 

The  mean  time  of  local  sidereal  noon  .... 

Add  the  given  sidereal  time    .  .        •    .      0  36  37.16  =  0^.6103 

The  sum  is  .....  . 

—  9«.8296  X  0.6103,  or  the  reduction  for  O^"  36«n  37-.2"in  Table  II 

The  required  astronomical  mean  time  May  14,    21     2  23.71 
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20  26  58.19 

—  1  5.64 

20  25  52.55 

0  36  37.16 

21  2  29.71 

—  0  6.00 
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Page  lY  contains  The  MoorCs  Semidiameter  and  Equatorial  Horitantdl  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any  other 
Greenwich  mean  time,  in  the  same  way  as  the  sun^s  declination  and  the  equation  of  time  in  the 
preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences,  shows  whether 
the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  by  multiplying  the  reductiou 
of  the  horizontal  parallax  by  0.272.  It  may  also  be  obtained  from  Table  XI  of  Bowditch's 
Navigator^  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  lemidiameter  of  the  moon  is  to  be  taken  out  for  1889,  May  S],  lOi^,  P.  M.,  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiametera  at  noon  and  midnight  of  May  21  is  6".7; 
th*n, 

as     IS*"     :     lOfc     =    6".7     :     o".6, 
which  ia  the  correction  to  be  aabtracted  from  the  aemidiameter  at  noon,  because  the  semidiameter  is  decreas- 
ing.   The  moon's  semidiameter  then,  for  May  21,  10^,  is  15'  52".4  —  &".6,  or  15'  46".8. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the  moon. 
When  great  precision  is  needed,  the  hoarly  differences  should  be  first  interpolated  for  half  the 
interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to  the  horizontal 
parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  MoofCs  Upper  TVansit  at  Greenwich^  which  is  given  on  page  lY  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  longitade,  by 
means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the  moon's  meridian 
passage  at  any  other  place^  may  be  computed.  The  reduction  may  be  taken  by  simple  inspec- 
tion from  Bowditch's  Table  XXYIII.  The  last  column  of  this  page  contains  the  Age  of  the 
moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon^s  Bight  Ascension^  and  Declination^  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompauied  with  columns  of  differences  for  one  minute, 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  I>iff,for  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  deoreaang. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1889,  May  1, 
IQb  iQm  3()s^  astronomical  mean  time  at  Greenwich :  — 

Riffhi  Aseetui4nt.  DtelinaUon. 

May  1,10b 4    2  3'.50 N.  1#  15  2l!9 

Diff.  2i.0154  X  10.6  .  =      +  21.16  7".763  x  10.6      «       +    1  21.5 

May  1,1  Oh  10»  30*    ...      4    252.66 N.  17  16  43.4 

The  differences  interpolated  for  5™.2ss  0^.09  are,  for  the  right  ascension  2>.0156,  and  for  the  declinatioB 
7".756,  which  may  be  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 

Pages  XIII — XYIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  be  observed  on  the  same  day,  are  grouped  together  under  that  date ;  and  the 
columns  are  read  from  left  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  is  on  the  west;  or  east  side  of 
the  moon. 
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An  observer  on  the  earth's  smfaoe  baving  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrament  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Grreenwich  mean  time  of  the  observa- 
tion tan  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V;  or,  as 
it  is  usually  called,  the  Proportional  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it ^  and  the  P.  L,  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator ^  subtract  the 
P.  L.  of  Diff,  taken  from  the  Almanac, 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Grreenwich  time^  taken  from  the  Almanac^  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  be  applied  to  the  hours  of  Grreenwich  time.  The  Table  of  Logarithms  of  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of,  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  correction  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresponding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer- time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the  chronometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
(nay  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  for  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  be  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

Ab  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  lb89,  May  12, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Antares  is  46^  12':  — 

Corrected  distance  .    4o  ]2    0 

Distance  in  Ephemeris  May  12,  XV^    .  .    46  31  33  P.  L.     0.2278 

Difference  ... 


Time  from  XV»>  (after)  .... 
Corr.  for  2d  Diff.,  Table  I  .  .  . 

Greenwich  mean  time  May  12.  15  33    4 
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.      0  19  33 

P.L. 

0.9641 

h    m 

.  +  0  33 

i 

2 

P.  L 

0.7363 
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By  a  table  of  common  logarithms,  or  a  table  of  logarithma  of  amall  arci,  the  redaction  of  the  Greenwich 
time  would  be  found  thus :  — 

From  Ephemeris  .  .  .  .  P.L.  0.2278 

DifT.  of  distances,  19' 33"  =  1173" log  3.0693 

Red.  of  Greenwich  time,  1988«  =  0»»  33"  2«        .  .  log  3iJ971 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The  posi- 
tions are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aberration ; 
they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are  given  for  the 
moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the  hour,  minute  and 
tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  next  after  the 
noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been  observed 
for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean 
time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The  local  mean  time  of 
passage  across  any  other  meridian  can  be  found  by  dividing  the  daily  differences  by  24,  and 
multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  product 
is  subtractive  from  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greenwich,  and 
additive  when  west.     The  corrections  can  never  exceed  one-half  the  change  for  one  day. 

Pages  250 — 263  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the  log- 
arithms of  their  distances  frotn  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  the 
true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is, 
therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit 
gives  the  correction  to  be  applied  to  the  heliocentric  longitudes  in  order  to  oCtain  the  longitude 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  from 
the  mean  equinox,  plus  the  distance  of  the  planet  from  the  node.  The  heliocentric  latitude  is 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  noon 
given  in  the  first  column.  The  last  two  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq*x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  nioon^s  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulse  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  419. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.  The 
column  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth^a 
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equator  to  the  ecliptic,  without  correction  for  the  terms  depending  on  the  moon^s  longitude. 
The  Equation  of  Equinoxes  is  really  the  astronomical  nutation ;  that  given  In  Longitude  is  the 
correction  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
obtain  that  longitude  as  referred  to  the  true  equinox.  When  the  correction  is  positive,  the  true 
longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.  The  equation  In  R,  A,  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun*s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Stm*s  Equatorial  Horizontal  Parallax^  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth's  equator,  av  seen  from  the  centre  of  the  sun. 

PART  IT— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Sthuve.  The  formulee  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star- Numbers^  A^  B^C^  2),  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In-  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computation  of  the  apparent  place  of  a  Bootisfor  1889,  Nov,  A^for  the  upper  transit  at  Washington, 


(Star-Catalogue)    log  a 

0.4492 

log  6      8.3046  n 

logc 

8.775611 

logd       8.5823  R 

(Page  284)              log  A 

9.6790 

log  B     9.8500 

logC 

1.1341 

log  D      1.1482 

(Star-Catalogue)    log  a' 

1.2275  n 

log  bf      9.7320 

logc' 

9.7714 

logd'      9.4543  n 

log  A  a 

0.1282 

\og  Bb  8.1 546  n 

log  Cc 

9.9097  n 

log  Dd  9.7305  n 

log  A  a' 

0.9065  n 

log  B  ft' 9.5820 

log  Cc 

0.9055 

log  Dd'  0.6025  n 

Mean  Place,  1889.0,  (page 

298)      tto  = 

14  10  35'.919 

cJo  =  + 

19  45  37;98 

Aa=^ 

-f     1.343 

Jo'  = 

—    8.06 

Bb^ 

—    0.014 

i5  6'  = 

-f    0.38 

Cc  = 

-    0.812 

C  d  = 

-f    8.04 

Dd^ 

—     0.537 

Dd'=^ 

-    4.00 

E    = 

—    0.003 

r/  = 

—     1.68 

T   fl  = 

4,         a  = 

-    0.065 
J  4  10  35.831 

<J  =  + 

Apparent  Place,  1889,  Jfov 

19  45  32.66 

Pages  285 — 292  contain  the  Independent  Star -Numbers^  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulsB  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessaiy  to  have  the  values  of  the  star- 
constants,  a,  i,  c,  d,  a\  V,  c^,  d*.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute  these 
numbers. 
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The  following  i3  an  example  of  the  redaction  of  a  star  to  apparent  place  by  the  independent 
star-numbers:  — 

Computaiionofthe  appctreni  place  of  a  Bootiafor  1889,  JVov.  iy/or  the  vpptr  trannt  at  WaMngUm. 
ao  =  21*i  39  <yo  =  +l^  46'.6 

G=     4'' 13.7  04-00=    21^5^7 

K==   44    4  H-f  ao=    256  43. 

logiV                 ^^230              iogVy                 8.8239                 ao  =  14*10  35*919 

log^                   0.9824  •   log  A                    1.2918  /  =  -f     1.464 

log  Bin  (G-l-ao)  ^-7782  n            log  gin  (/f+tto)  9.^882  n  (^)  =  —    0.138 

logtando            9.5554               log  gee  do            0.0264  (A)  =  —     1.350 

log(^)                9.139911            log  (A)                0.1303 n  t fi  =  —    0065 

Apparent  R,  A.,      ,a   =        14  10  35.830 

log^                   0.9824               log  A                    1.2918                  <Jo   =  +  19  45' 37i)8 

log  COB  (G-ftto)  9.9030  n            log  cos  (if +ao)  9-3613  n            (^0    =  —     7.68 

^og(g')               0.8854  n            log  gin  do            9.5290               (A0=-  —     1-52 

log  (A')               0.1821  n              (t)   =  +    5J)6 

rfi'   —  —     1.68 

log  t  0.7714  Apparent  Dee.,         (f  s-  +  19  45  32.66 

log  COB  <5o  9.9736 

log  (t)  0.7450 

Pages  293 — 301  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1889,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

In  order  that  the  list  of  mean  places  of  stars  may  serve  the  purpose  of  a  working -catalogue 
for  the  convenient  use  of  astronomers,  the  position  of  each  of  the  northern  circumpolar  stars  is 
given  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  lower  culmination. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  setting  of  the 
circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  the  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Ursa& 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^  in  order  that  each  transit  above  and  bolow  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  up]>er  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.  The  mean  solar  date 
in  each  lef\  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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may  be  readily  identified.  Along  with -each  co-ordinate  is  given,  m  small  type,  the  change  for 
ten  days.  This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 
dates  for  which  the  star-places  are  given. 

Pages  365 — 376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 
the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar 
stars,  the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiamter  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun's  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
by  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  tinoe.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Epheni' 
eris  for  the  Meridian  of  Greenwich. 
.  Pages  385 — 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  differences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Transit^  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
differences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  meems  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  differences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 408  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  six  of  the 
major  planets  (Mars  not  being  observable  at  transit),  and  their  semidiameters  and  horizontal 
parallaxes,  for  the  moments  of  all  those  transits  over  the  meridian  of  Washington  which  can  be 
observed. 


PART  JZJ— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  Nautical  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  the 
eclipses  and  the  data  for  the  rings  of  Saturn,  which  are  given  in  Gfreenwich  mean  time. 

Pages  410 — 418  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  which  occur  during  the  year. 
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The  eclip9e*6lement8  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged ;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for  each 
hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follow :  — 

On  the  line  ^^  Eclipse  begins ^^  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon^s  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "  Central  eclipse  begins "  when  the  axis  of  the  moon^s  shadow  first  touches  the  earth, 
and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

^^  Central  eclipse  at  noon "  indicates  the  moment  when  the  axis  of  the  shadow  is  coincident 
with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth^s  surface.  To  the 
observer  at  this  point,  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

^^ Central  eclipse  ends"  and  ^^  Eclipse  ends"  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the  maps 
given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approximate  deter- 
mination of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the  eclipses  at  any  place. 
The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time  and 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour.  To  find  at 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  these  two  hours  of 
Greenwich  mean  time :  the  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  propor- 
tionally to  the  space  which  it  represents  on  the  map.  This  division  may  be  a  little  more  exact 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.  The  Greenwich 
mean  time  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1889,  Jan.  1,  begins 
at  San  Francisco,  Cal. 

We  compare  the  distance  of  the  place  from  the  curves  of  8^  and  9**  and  we  find  it  to  corres- 
pond to  about  20  minutes,  therefore  the  time  of  beginning  is  approximately  8**  20°*,  which 
is  probably  correct  to  within  2  or  3  minutes.  Changing  to  local  mean  time  the  resuh  will 
be:  — 

h      m 

Greenwich  mean  time       ....  Jan.  1,  8  20 

Longitude  Weat —       8      9.6 

Local  mean  time 1,  0  10.4 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
•every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  JT,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  JT,  and  directed  toward  the  north  ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  (2,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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The  quantities  I  and  I'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane,  I  cor- 
responding to  the  penumbra,  and  ^  to  the  umbra,  or  annulus.  The  notation  is  that  of  Chauve- 
NET^s  Spherical  and  Practical  Astronomy ^  in  which  V  is  regarded  as  positive  for  an  annular, 
and  negative  for  a  total  eclipse. 

The  angles/  and/^,  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
the  respective  shadow-cones  make  with  the  axis  of  the  shadow ;  or,  they  are  the  semi-angles  of 
the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  a?,  y  and  /i,  in  one  minute, 
in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows :  It  is  premised 
that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 
the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 
tion.    To  find  such  distance  and  radius  we  compute — 

(1)  The  co-ordinates,  $,  tj  and  C,  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 
tions for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 
variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 
that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulcB  and  directions  for  the  several  steps  in  the  computation  are  as  follow : — 

(1)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which  are 

represented  by  p  cos  <p^  and  p  sin  ip\  p  being  the  distance  from  the  centre  of  the  earth,  and  ^'  the 

geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

following  table  by  the  formulae — 

p  cos  ^'  =  JP  cos  9> 

sin  0 
p  sm  f"  =  —^ 

fp  being,  as  usual,  the  geographic  latitude. 

Tahlt  for  Computing  the  Geocentric  Co-ordinates  of  a  Place. 


<p 

Log  J-. 

Log  a. 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements  the 
values  of  sin  d,  cos  d^  and  /x.     Put : 

X^  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be :  — 

f  = />  cos  ^  sin  (a*  —  A) 

17  ss  ^  sin  ^  cos  d-^  p  cos  ^  sm  d  cos  ( /n  —  i  ) 

C  =  ^  sin  ^  sin  d  +  p  cos  ^  cos  d  cos  (z*  —  >l ) 
and  their  variations  in  one  minute  of  mean  time  will  be :  — 

P  =  [7.63992]  p  cos  ^  cos  (fi^X) 

jf  =  [7.63992]  />  cos  ^  sin  <i  sin  (m  -  ^)  =  [7.63992]  ^smd 

C^  is  not  wanted. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of  elements 
for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their  variations  for  one 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  numbers.  The 
variations  for  one  minute  we  represent  by  a/  and  yf.  Their  logarithms  are  given  at  the  foot  of 
the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the  observer, 
and  the  relative  motions,  n  and  i>r,  are  computed  by  the  formulee :  — - 

m  sin  Jlf  =«  — $ 
m  cos  Jlf  =y  —  17 
nsin  JV  =  a/— e' 
n  cos  JV  =  y'—  r/ 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental  plane 
is  computed  by  the  formula 

L  =  Z— Ctan/ 

/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the  eclipse, 
we  shall  have— 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 

time  is  computed  thus :     Find  the  angle  ^  from  the  equation, 

m  sin  ( Jlf  —  'N\ 
sm  ip  = ^ ^ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in  the 
second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth  when 
sin  <p  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  <p  for  which 
cos  (fi  is  positive.  This  value  lies  between  the  limits  +  90**  and  —  90**.  The  correction  t  to 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  ^        m  cos  ( JIf  —  JV^J         L  cos  <p 

n  n 

For  ending :  ^        m  cos  ( Jtf  —  JV)         L  cos  (fi 

"~  ""  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  as  near  as  practicable  to  that  of  beginning,  and  another  near  that  of  ending.  These 
approximate  times  may  be  derived  from  the  chart  of  the  eclipse.  We  shall  thus  have  two  pairs 
of  values  of  t.  The  computation  for  the  first  assumed  time  will  give  a  small  and  nearly  correct 
value  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
give  an  inieiccurate  time  of  ending.  The  computation  for  the  second  assumed  time  will  give  a 
small  and  nearly  correct  value  for  the  end,  and  a  large  negative  and  inaccurate  one  for  the 
beginning.  We  shall  thus  deduce  two  times  of  beginning  and  two  of  ending,  of  each  of  which 
•only  one  is  to  be  considered  approximately  correct 
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The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
values  of  r,  which  should  be  very  snail  and  accurate.  Such  a  repetition  of  the  computation  will 
in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
out repeating  the  computation. 

Theorem. —  The  error  of  each  result  it  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sine  of  the  sun^s  hour-angle^  (/i— ^),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (m— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 
divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction  to  be  applied 
to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 
one.  This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  afternoon, 
and  its  value  should  never  materially  exceed  0".001  t^. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
guard  against  numerical  errors  it  is  better,  af\er  making  this  final  correction,  to  repeat  the  com- 
putations so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
tities agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
correct  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact. — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =  iV  —  ^  ±  180° 

For  end:  P  =- iV -f  ^ 

it  being  assumed  that,  in  each  case,  the  value  of  <p  is  taken  between  the  limits  zh  90°« 


Computation  of  the  Solar  Edipse  of  1889,  January  1,  for  Point  ^^renoy  CaL 

Latitude,     ^  =  -f    38**  57'  W 
Longitude,  A  =  -f  123  44  42 
Constants  for  the  given  place :  — 

p  sin  <p'  =  9.79609 
p  cos  ip'  —  9.89136 
From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  as  follow:  — 

h        m 


Beginning 
Total  phase 

8 
9 

20     ^ 

45      >      Greenwich  Mean  Time. 

Ending 

11 

10      ) 

Mean  Time, 

Beginninf^. 

8i^20°» 

• 

Total  phase. 
9h45m 

Ending. 
11"  lO" 

M 

123  57  18 

o           /         // 

145  12     3 

166  26  48 

X 

123  44  42 

123  44  42 

123  44  42 

M-A 

0  12  36 

21  27  21 

42  42    6 

P 

COSf' 

9.89136 

9.89136 

9.89136 

sin( 

M-A) 

7.56409 

9.56322 

9.83134 

log? 

7.45545 

9.45458 

9.72270 

f 

+    0.002854 

+    0.28483 

+  0.52808 
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Greenwich  Mean  Time, 


^l)-(2) 


p  sin  ^ 

CfMd 

(1) 

pCOAf' 

sin  d 
cos  (;tt— A) 

(2) 


/>  sin  f>^ 
sind 

(3) 

p  COS  ^' 

COS  d 
cos(/i— ^) 


(3)+(4) 


(4) 


const.  log 

pcoB<p'  cos{ti—X) 

log^ 

f' 

const,  log 
f  sin  d 

X 

y 

X' 

y' 

msin  ilf 

fncosilf 

tan3f 


9.79609 

9.96422 

9.76031 

+  0.57585 

9.89136 
9.59080  n 
9.99999 
9.48216  n 
-  0.30350 
+  0.87935 

9.79609 
9.59080  n 


9.38689  n 
-  0.24372 

9.89136 
9.96422 
9.99999 
9.85557 
+  0.71710 
4-  0.47338 

7.63992 
9.89135 


7.53127 
+  0.003398 

7.63992 
7.04625  n 


4.68617  « 

-  0.0000048 

-  0.53712 
+  0.00285 

-  0.53997 

+  0.86613 
+  0.87935 

-  0.01322 

+  0.00959 
+  0.003398 
-h  0.006192 

-  0.000093 

-  0.0000048 

-  0.0000882 

9.73236  n 
8.12123  n 


Totel  phase. 

9*45" 

9.79609 

9.96423 

9.76032 

+  0.57586 

9.89136 
9.59064  n 
9.96881 


9.45081  n 
-  0.28237 
+  0.85823 

9.79609 
9.59064  n 


9.38673  n 
-  0.24363 

9.89136 
9.96423 
9.96881 


9.82440 
+  0.66741 
+  0.42378 

7.63992 
9.86017 
7.50009 
+  0.003163 

7.63992 
9.04522  n 


6.68514  n 

-  0.0004843 

+  0.27802 
-h  0.28483 

-  0.00681 

+  0.85754 
-h  0.85823 

-  0.00069 

-h  0.00959 
+  0.003163 
+  0.006427 

-  0.000087 

-  0.000484 
-h  0.000397 

7.83315  71 

6.83885  n 


Endiaff. 
W   10" 

9.79609 

9.96425 

9.76034 

+  0.57588 

9.89136 
9.59061  It 
9.86623 
9.34820  ft 
-  0.22295 
+  0.79883 

9.79609 
9.59061  n 


9.38670  n 
-  0.24361 

9.89136 
9.96425 
9.86623 


9.72184 
+  0.52704 
+  0.28343 

7.63992 
9.75759 
7.39751 
+  0.002496 

7.63992 
9.31331  n 


6.95323  n 

-  0.0008979 

+  1.09310 
4-  0.52808 
+  0.56502 

4-  0.85041 
4-  0.79883 
4-  0.05158 

4-  0.00959 
4-  0.002496 
-f  0.007094 

-  0.000081 

-  0.000898 
4-  0.000817 

9.75207 
8.71248 


1.61113 


0.99430 


1.03959 
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Begiiming. 

Total  phMe. 

Bnding. 

Greenwich  Mean  Time, 

8>»20°» 

9>'45™ 

llh  IQm 

M 

268''35'5P' 

264M2'52'' 

84°47'3" 

coaM 

8.38874  n 

9.00348  n 

8.95860 

logm 

9.73249 

7.83537 

9.75388 

nsiniV 

7.79183 

7.80801 

7.85089 

ncosN 

5.94547  n 

6.59879 

6.91222 

tanN 

1.84636  n 

1.20922 

0.93867 

N 

90*^48^58'' 

86**27'5y' 

1 

B3°25'50" 

cosN 

8.15361  n 

8.78996 

9.05845 

logn 

7.79186 

7.80883 

7.85377 

log- 

1.94063 

0.02654 

1.90011 

tan/ 

7.67719 

7.67508 

7.67719 

logC 

9.67521 

9.62714 

9.45244 

7.35240 

7.30222 

7.12963 

Ctan/ 

0.002251 

0.002005 

0.001348 

Z 

+  0.54130 

-  0.00444 

4- 

0.54147 

L 

+  0.53905 

-  0.006445 

+ 

0.54012 

M^N 

177°  46^  53^' 

177°  44' 57'' 

10  21' 13" 

sm  {M^N) 

8.58785 

8.59411 

8.37333 

logm 

9.73249 

7.83537 

9.75388 

8.32034 

6.42948 

8.12721 

logL 

9.73163 

7.80922 

9.73249 

sin  </' 

8.58871 

8.62026 

8.39472 

<f' 

2M3'23'' 

2°  23' 26" 

r25'19" 

1      ^ 
log- 

1.94063 

0.02654 

1.90011 

C03  {M-N) 

9.99967  n 

9.99967  n 

9.99988 

1.94030  n 

0.02621  n 

1.89999 

-    -C09(J»f-iV) 

4-  87°>.156 

+   1°*.0622 

— 

79'?.432 

logL 

9.73163 

7.80922 

9.73249 

cos  ((' 

9.99967 

9.99962 

9.99986 

Colog  71 

2.20814 

2.19117 

2.14623 

193944 

0.00001 

1.87858 

L  cos  (f> 
n 

IF   86°».984 

qp   1°».0000 

± 

75.610 

T 

4-     0°>.172 

-h  0™.0622 
-1-  2".0622 

— 

3°>.822 

T 

8^20°> 

9h45m 

llh  iQm 

t 

8^  20°»  10».3 

9^45'^    3».7 
91x47m    38.7 

11^^ 

6«^10-.7 

X 

Qh  14m  5Q..8 

Qh  14m  5Q8,8 

Qh  14m  588  8 

Local  mean  time                               t 

0»^    5°^ll-.5 

1*^30°^    4».9 

Ih^m     48.9 

2»»51"^11».9 

Duration  of  Totality  - 

2°>00«.0 
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No  correction  is  necessary  since  the  computed  times  agree  nearly  with  the  assumed  ones. 
Therefore  we  have 


h     m       8 

Beginning  of  the  eclipse  Jan.     1  0  5  11.5 

Beginning  of  total  eclipse  1  1  30  4.9 

End  of  total  eclipse  1  1  32  4.9 

End  of  the  eclipse  1  2  51  11.9 
Angle  of  position : 


Local  Mean  Time. 


Beginning.  Ending. 

N  90    48.9  83    25.8 

^(-1-180)  182     13.4  1     25.3 

P  268     35.5  84     51.1 

EleTnents  of  Occultations. — Pages  420 — 441  give  the  elements  for  the  prediction  of  the  times 
of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the  star,  those 
headed  Redans  from  1889.0  give  the  quantities  necessary  to  reduce  the  mean  place  of  the  star 
at  the  beginning  of  1889  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric  con- 
junction of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the  star 
through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through  the 
centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The  system 
of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circuonscribing  the 
moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same  diameter  as  the 
moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of  which  the  linear  diam- 
eter will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric  con- 
junction in  right  ascension.  At  this  moment  ^e  co-ordinate  x  of  the  axis  of  the  cylinder  on 
the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the  common 
geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from  the  meridian 
of  Washington — positive  toward  the  west  and  negative  toward  the  east.  Column  Y  gives  the 
co-ordinate  y  of  the  axis  of  the  cylinder  upon  the  fundamental  plane  at  the  same  moment. 
Columns  a/  and  y'  give  the  hourly  variation  of  x  and  y.  The  linear  unit  in  these  columns  is 
the  earth^s  equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits 
of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of  a 
star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method  nearly 
the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place,  assuming  it 
to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will  be  visible  at  a  place 
may  be  selected  and  computed  by  a  more  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  ^  and  p  cos  ^^  are  to  be  computed  with 
three  or  four  places  of  decimals  by  the  formulae, 

sin  cp 
p  sm  ^  = — ^ 

p  cos  ^'  ss  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  ca.se  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  H  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  H  —  i 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  hoy  putting 

ho^H-X 
where  ^  is  the  longitude  west  of  Washington. 
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The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  444 — 445.     This  correction  will  have  the  same  sign  as  A©. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus :  Compute  the  quanti- 
ties fo»  ^'  and  T  from  the  formulae, 

So^  p  cos  ^  sin  ho 

e'^  [9.4192]  cos  (Ao  +  iAo) 

T   » — ^^— 
a/  -  e' 

T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.  Thence,  by  adding  0**.5  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

n  «  T  —  0*^.5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
(2,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T  +  ti  and  T  +  T3  the  following  quantities,  in  which  we  write 
r  for  each  of  the  quantities  r^  and  T2.     The  latter,  when  used  as  angles,  are  to  be  changed  to 
arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one-sixth  the  number 
of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
$    «  ^  cos  f'  sin  {ho  -}-  t) 

7)    ss=  ^  sin  ^'  cos  d  ^  p  cos  ^'  sin  d  cos  (A©  +  'i' ) 
e'  =  [9.4192]  p  cos  ^  cos  (Ao  +  r ) 
7)'  =  [9.4192]  jo  cos  /  sin  d  sin  (  Ao  +  T )  =  [9.4192]  e  sin  d 

y  ^T+y'r 
Compute  m,  JIf,  n  and  N  from  the  equations 

msin  M  =s  X  —  f 
m  cos  M  s=  y  ~-  "^ 
n  sin  iV  =  a/  —  $' 
n  cos  iV  s=a  y'  —  ij' 

n'=~  =  [8.2218]  n 

sin     0     =  [0.5650]  m  sin  (M—  N) 
Then,  ti  and  t^  from  the  equations 

/i  =  —  ^  cos  ( Jfcf  —  iV)  —  L-^— ^ — J  cos  0     (Beginning.) 

<2  =  -  I*  cos  (M  -  iV)  +  E?:^^  cos  <p      (End.) 

The  quantities  ti  and  ^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  T  -{-  Ti  and  T+  tj  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  ti  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  $,  17,  ^  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  (x^Sy+  (y--nf  =-  0.2723 
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If  log  971  sin  ( i^  —  iV)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  <'  <  1,  or  sin  4'  >  1-  1°  the  latter  case,  the  impossible  ralue  of 
sin  4'  indicates  that  an  occultation  at  the  given  place  is  impossible,  nnless  the  computed  distance 
from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  (p  ss  90^,  or  27(^,  according 
as  sin  (itf  —  iV)  is  positive  or  negative;  and  for  finding  the  time  of  nearest  approach, 

w  cos  ( Jtf  —  iV  ) 

Putting  TT  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

r  [»i  sin  ( Jtf  -  iV)  -  0.2723] 

disregarding  the  sign  of  sin  ( J(f  —  iV) ;  or,  allowing  for  the  augmentation  of  the  semidiameter, 

:r  [wi  sin  (Jtf-iV)- 0.2723]  [1  +  zsmn] 
where 

z  =s  p  cos  <p'  cos  d  cos  {ho  +  r)  •\'  p  sm  f*  sin  d 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  contact, 
reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae :  — 

P  ss  JV"  —  ^  for  immersion, 

P  =  iV  +  ^  zb  180''      for  emersion, 
it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  =b  90°. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

tanC  =  l±4i; 

in  which  the  value  of  t  corresponding  to  the  phase  is  to  be  used.     Then 

V^P  •-  C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east 

As  an  example  of  an  isolated  occultation,  we  shall  compute  that  of  83  Cancri,  1889,  May  7,  for 
Williamstown,  Mass. ,  whose  position  is 

^  =  +  42''  42'  49^' 
;  =  -    0^  15°»  18-.6 
Constants  for  the  given  place, 

log  p  sin  ^'  =  9.82920 
log  p  cos  <p'  =  9.86681 
From  the  table  of  elements,  page  427,  we  have 

ir=  +  1*^43°.3 
Hence  •  A^  =  if  -  >l  =  -|-  1»»  58*^.6 

From  DowNEs's  Table,  pages  444 — 45,  or  from  the  formulae  on  page  507,  we  find  the  correc- 
tion to  the  Washington  mean  time  of  geocentric  conjunction  as  given  on  page  427,  to  be  +  66'".2; 
therefore  the  Wcwhington  mean  time  of  apparent  conjunction  at  the  given  place  is  8^  58™. 

We  shall  assume  the  duration  of  the  occultation  to  be  50"*,  therefore  by  subtracting  and  adding 
25™,  we  shall  have  the  approximate  Washington  mean  times  of  immersion  and  emersion  to  be 
used  in  the  computation,  thus : 


h 

For  Immersion,             tj  =  -|-  0.687 ; 

Ti  =  May  7^ 

h     m 

8  33 

For  Emersion,              tj  =  -|-  1.520; 

T,  =  May7, 

9  23 

EmenioD. 

K 

-1-     1  58.60 

h      m 

-h     1  58.60 

T  (in  sidereal  time) 

-h         41.31 

4-     1  31.45 

K^r 

-h     2  39.91 

+     3  30.05 

K  +  ^  (in  arc) 

39^58M1'' 

52**  30^  45'' 
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Jmrntniea. 

BmenUm. 

pCOBf" 

9.86681 

9.86681 

■in(»o  +  r) 

9.80787 

9.89954 

loge 

9.67468 

9.76635 

e 

+ 

0.47280 

+ 

0.58391 

pmn^ 

9.82920 

9.82920 

COBd 

9.97777 

9.97777 

logpsiRf^coad 

9.80697 

9.80697 

(1) 

+ 

0.64116 

+ 

0.64116 

pC06^ 

9.86681 

9.86681 

Bind 

9.49408 

9.49408 

cos  (K  +  r) 

9.88440 

9.78433 

log  /» cos  f'  sin  d  cos  (A©  +  t) 

9i24529 

9.14522 

(2) 

+ 

0.17591 

+ 

0.13971 

(l)-(2)                       , 

+ 

0.46525 

+ 

0.50145 

const  log 

9.41920 

9.41920 

log  p  cos  f '  cos  (Ao  +  '■) 

9.75121 

9.65114 

logf' 

9.17041 

9.07034 

f' 

+ 

0.14805 

+ 

0.11758 

const,  log 

9.41920 

9.41920 

log? 

9.67468 

9.76635 

sind 

9.49408 

9.49408 

logiy' 

8.58796 

8.67963 

V' 

+ 

0.03872 

+ 

0.04782 

log  a/ 

9.73432 

9.73432 

logr 

9.83674 

0.18184 

log  a? 

9.57106 

9.91616 

X 

+ 

0.37244 

+ 

0.82444 

e 

+ 

0.47280 

+ 

0.58391 

a?-e 

— 

0.10036 

+ 

0.24053 

logy' 

9.09447  n 

9.09447  n 

logT 

9.83674 

0.18184 

log  y'  T 

8.93121  n 

9.27631  n 

y/r 

— 

0.08535 

— 

0.18893 

F 

+ 

0.60280 

+ 

0.80280 

r+yr=y 

+ 

0.71745 

+ 

0.61387 

'? 

+ 

0.46525 

+ 

0.50145 

y  —  v 

+ 

0.25220 

+ 

0.11242 

a/-?' 

+ 

0.39435 

+ 

0.42482 

y/^^/ 

— 

0.16302 

— 

0.17212 

log  m  sin  M 

9.00156  n 

9.38117 

log  m  cos  M 

9.40175 

9.05084 

tan  AT 

9.59981  n 

0.33033 

Jtf 

t 

838°  18' 3" 

64''57'0" 

sin  AT 

9.56789  n 

9.95710 

logm 

9.43367 

9.42407 
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log  n  sin  N 

logACOSiV 

iauN 

N 

mnN 

logn 

colog  60 

logw' 

const,  log 

logm 

■m(Jtf-JV) 

sin  <fi 


log 


m 


logJco8(M-JV) 

const,  log 
colog  nf 


-~cos(Jftf- 
[9.43500] 


•  N) 


cos  ^t 

n 
h 

tf  (inaccurate) 

Washington  conjunction  -|-  t 
Washington  mean  time  of  phase,  May 

X 

Williamstown  mean  time  of  phase,  May 

The  position  angles  are 


At  Immenion. 


9.59588 
9.21224  n 
0.38364  n 
112**27'35'' 
9.96574 
9.63014 
8.22185 
7.85199 

0.56500 
9.43367 
9.85596  n 
9.85463  n 

-45M1M5^' 

1.58168 
9.84302  n 
1.42470  n 

9.43500 
2.14801 
9.84421 
1.42722 

4-  26^589 

=F  26.744 

-  0.155 
4-  53.333 

b   m 

8  33 
8  32.845 
0  15.310 
8  48.155 

At  Emersion. 


N 


112 
-  45 


27.6 
41.2 


112 

45 

180 

246 


3.3 
35.7 


9.62820 
9.2358311 
0.39237  ft 
112^^20" 

.9DO«fSf 

9.66121 
8.22185 
7.88306 

0.56500 
9.42407 
9.86487  n 
9.85394  n 
-45**35'40'' 

1.54101 
9.83292 


9.43500 
2.11694 
9.84493 
1.39687 

-  2^656 

±  24.939 

+     1.283 

-  48.595 

h      m 

9  23 
9  24.283 
0  15.310 
9  39.593 


P  158      8.8 

Prediction  of  Many  Occultations  for  a  Given  Place. — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied  in 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  con- 
venient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the  moment  of 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  of 
elements,  pages  420 — 441,  gives  if,  the  Washington  hour-angle  at  the  moment  of  geocentric 
conjunction.  The  corresponding  geocentric  hour-angle  at  the  place  will  be 
ho^  H  —  X  (^=*  west  longitude  from  Washington). 
The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  condition 
f  BB  J? ;  or,  using  the  values  of  $  and  a:, 

p  cos  ^  Bin  h  tm  xf  r 
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h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hours 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 

A  «=  *o  +  T 

for  the  hour-angle  at  the  end  of  the  interval  r  af\er  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  -o^eoH'  because  the  star  moves  a  little  more  than  15^ 

OOd.i6d 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 
important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.  The 
equation  for  finding  r  is  therefore, 

p  cos  f>'  sin  (A^,  +  r)  =  a/  T 

The  quantities  A©  and  3/  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quan- 
tity T  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
Ao  and  a/.     The  computation  of  t  is  effected  as  follows :     We  have 

sin  ( Ao  -I-  T )  =3  sin  Ao  -f  2  sin  ^  t  cos  ( A©  -}-  J  t)  (1) 

The  value  of  t  in  arc  being  seldom  more  than  24**  we  may  put  r  itself  for  2  sin  J  t.  The 
equation  will  then  become 

p  cos  ^  sin  Ao  +  T  p  cos  ^'  cos  (A©  -f  i^)  ='  x' t 
from  which  we  iind 

^  ^ P  cos  y'  8»"  ^o  /2) 

a/  —  Ar  ^  cos  f>'  cos  ( Ao  -f  i  ^  ) 

To  tabulate  t,  we  must  first  have  a  table  of  the  quantities 

^  s=  p  cos  f '  sin  A 

$'  =  [9.41916]  p  cos  ^'  cos  A  ^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  Co  for  the 
value  of  ^  corresponding  to  A  =  A©  and  S'l  for  the  value  of  f^  corresponding  to  A  =  A©  -}-  J  r, 
we  shall  have 


x"  ^  S\ 


(4) 


Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  S\  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  computing  values  of  t  for  the  two 
extremes  of  a/,  namely,  a/=0.48  and  a/s=0.60,  because  the  approximate  values  of  r  can  then 
bo  interpolated  for  all  intermediate  values  of  a/.     For  the  first  approximation  may  be  taken — 


^  T  =  50°»  sin  ~  Ao     (for  a/  =  0.48) 
J  T  =  40™  sin  ^  Ao     (for  a/  =  0.60) 


(5) 


or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes's  table,  pages  444 — 445.  It 
will  be  best  to  make  the  computation  for  every  30™  of  A©,  and  to  find  the  intermediate  values 
of  T  for  every  10™  by  interpolation.  Then  for  each  30™  of  A©  we  take  ^'  from  a  table  with 
the  argument  A©  -|-  J  t,  and  log  ^  with  the  argument  A©,  and  thence  compute  t  by  (4).  If  the 
value  of  T  thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  ^^,  a  new 
value  may  be  used  to  correct  ^',  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  a/»0.51,  a/ s  0.54,  and  a/ s  0.57,  can  then  be  computed  with  the  single  interpo- 
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iation  of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpoladoD  to 
every  0.01  of  a/  between  a/ =  0.48  and  a/a»0.62.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Table  L 

The  values  of  tj  and  r/  may  then  be  tabulated  for  every  degree  of  the  star's  declination,  and 
every  10™  of  h.  It  will  not  be  really  necessary  to  compute  the  table  for  negative  values  of  d, 
since  by  putting 

1^1=       p  sin  f?'  cos  d 

1^2  =s  —  p  cos  ^  sin  d  cos  h 

771  may  be  given  in  a  table  of  single-entry ;  and  taking  172  from  the  table  of  double-entry  for  a 
positive  (2,  we  shall  have 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  rj  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save  taking 
out  7i  and  172  separately. 

This  table  for  17  will  be  called  Table  11^  and  the  corresponding  one  for  r/  with  the  same 
arguments  Table  III.     The  precepts  for  using  the  tables  will  then  be  as  follow :  — 

From  Table .  I  with  the  arguments  a/  and  if  —  A  =  A©  take  out  the  value  of  t.  It  will  be 
sufficient  to  use  the  nearest  0.01  of  x^,  t  will  be  of  the  same  sign  as  Aq.  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  A  =  A©  +  r,  and  take  out  the  value  of  iy 
Form  the  quantities  y=^Y-^y'T^  and  y  —  rj.  If  the  latter  quantity  lies  between  the  limits 
±0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits  ±0.33, 
it  is  almost  certain  that  there  will  not  be  an  occultation.  Between  the  years  1881  and  1890 
these  last  limits  may  be  reduced  to  ±  0.32,  and  cases  near  thus  limit  may  be  rejected  if  y'  is 
small.     A  convenient  rule  to  adopt  will  be — 

y'  <  0.10,  limits  =  ±  0.29 

0.10  <  y'  <  0.15,  limits  =  ±  0.30 

0.15  <  y'  <  0.20,  limits  =  ±  0.31 

0.20  <  y'  limits  ==  ±  0.33  or  ±  0.32 

Here,  only  the  absolute  value  of  y'  is  to  be  considered,  without  respect  to  its  algebraic  sign. 

If  y  —  iy  falls  between  the  limits  thus  indicated,  take  the  values  of  $'  and  j^^  from  the  appro- 
priate tables  and  compute  v,  Q  and  A  from  the  equations 

t?  sin  Q  a=  y'  —  ij' 
V  cos  Q  ss  a/  -^  (' 

^    --S   (y  —    ly)  COS    Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may  graze 
the  star  when  A  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

.,  =  _l^,i„Q  co8P  =  gJ^       (P<180-) 

0.2723  sin  P 

r. 

We  shall  then  have — 

Local  mean  time  of  immersion,   T— /l-j-T-(-ri  —  tj 
Local  mean  time  of  emersion,      T— >14-t4-ti-|-t2 
Position-angle  from  north  toward  east  at  immersion,   180**  —  Q  —  P 
Position-angle  from  north  toward  east  at  emersion,     180®  ^  Q  +  P 
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In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the  list 
of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.  The  conditions  of 
possible  visibility  are:  — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  ff  —  ^,  taken  without  regard  to  sign^  must  be  less  than  the  semi-diurnal  arc 
of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T— -  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  A  on  the  bottom  of  a  sheet  of 
paper,  and,  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
(1)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether  H—X  or 
T^X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less 
than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 
for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  446 — 483. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness. 

Disks  of  Mercury  and  Venus^  pages  446 — 447. — The  angle  0^  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes  with 
the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0°  to  360®,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90°  greater  than  that  of  a  double 
star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  lino  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  of  Jupiter^  pages  449 — 475. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page ;  the  diagram  is  on  page  449. 

Phenmnena^  pages  482 — 483. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0%  90°  or  180°. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris. — Table  IV  replaces  the  Tables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as-the  table  is  concerned,  will  be. a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  I*'  18™. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
date  of  observation,  from  pages  302 — 313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1889. 

The  adopted  constants  of  precession,  nutation,  and  aberration  are  those  of  Struts  and  Peters, 
namely: — 

Precession  =  50".2411  +  0''.0002268  t 

Nutation      =    9".2231  +  0".000009    t 

Aberration- =  20^^4451 
in  which  t  is  the  number  of  years  after  1800.0. 

The  obliquity  of  the  ecliptic  is  that  of  Hansen's  Tables  du  SoUU^  which  is  0'^31  greater  than  that 
of  Peters,  given  in  the  issues  of  this  Ephemeris  preceding  that  for  1882.  A  comparison  of  Hansen's 
mean  obliquity  with  that  of  Peters  and  of  Le  Verrier  at  different  epochs  is  given  in  the  following 
table:— 


Epoch. 

Hansen. 

Peters. 

Le  Verrier. 

H.— P. 

H.— L. 

1750 
1800 
1850 
1900 

23    28    18J9 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17^44 

54.22 

30.99 

7.76 

19!42 

55.63 

31.83 

8.03 

+  075 
+  0.58 
+  0.43 
+  0.26 

—  1J23 

—  0.83 

—  0.41 

—  0.01 

The  formules  for  reducing  the  places  of  the  fixed  stars,  page  280,  correspond  to  the  Star  TaUes 
of  iht  Amtrican  Ephemeris,  Washington,  1869. 

The  mean  right  ascensions  of  stars  have  been  reduced  to  Newcomb'b  fundamental  standard  in 
the  catalogue  attached  to  the  WashxngUm  ObservoHons  for  1870,  Appendix  II,  with  the  following 
exceptions:  The  right  ascensions  of  the  48  circumpolar  stars  north  of  60°  north  declination  are 
from  Dr.  Gould's  Stcmdard  Places  of  FandamerUal  Stars,  second  edition.  United  States  Coast  SuiTey 
Office,  1866.  Of  the  twelve  stars  south  of  50°  south  declination,  the  positions  of  fi  Hydri,  aTrianguli 
Australis,  and  a  Octantis,  have  been  corrected  from  data  furnished  by  Dr.  Gould  ;  while  the  remaining 
nine  are,  as  before,  from  the  British  Mtutical  Mmanac  for  1848. 

The  right  ascensions  of  additional  stars  in  the  general  list,  for  which  no  apparent  places  are  given 
in  the  subsequent  section,  have  been  taken  partly  from  the  Catalogue  of  1098  Standard  Clock  and 
Zodiacal  Steals,  forming  Part  IV  of  Vol.  I  of  Astrorwrnical  Papers  Prepared  for  iht  Use  of  the  American 
Ephemeris  and  Miutical  MmanaCy  Weishington,  1881 ;  and  partly  from  the  catalogue  of  tlie  Asti  onomische 
Gesellschafl  of  1878.  A  few  have  been  derived  from  recent  catalogues  without  a  rigorous  reduction 
for  equinox. 

The  menu  declinations  of  stars  are  taken  from  Boss's  paper  in  the  Report  of  the  Northern  Boundary 
Commission,  Washington,  1879,  for  all  stars  found  therein.  The  declinations  of  all  the  other  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  above,  which  have  been 
taken  partly  from  the  Astronomische  Gesellschaft  list,  and  partly  from  places  in  recent  catalogues. 
To  the  apparent  places  of  Sirius  and  Procyon  have  been  applied  the  periodic  corrections  resulting 
from  AnwERs's  investigations. 

The  values  of  these  corrections  are:  — 

Prooyon. 


1889.0 

A  ot  =  +  0.086 

AcJ  =  - 

-0.89 

A  o  =  +  0.036 

A  <J  «=  +  0.90 

1890.0 

Aa  =  +  0.110 
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AJ  =  - 

-0.50 

A  a  =  +  0.045 

Ad  =  +  0.80 
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The  ephemeris  of  the  sun  is  constructed  from  Hanbeit  and  Oluf sen's  TabUs  du  SoUil,  Copenhagen, 
185.%  except  that  Struve's  aberration  has  been  used.  This  is  equivalent  to  adding  (KMl)  to  the  true 
longitudes,  but  it  does  not  affect  the  right  ascensions  and  declinations.  The  sun's  rectangular  equatoriaJ 
co-ordinates  have  been  computed  from  the  longitudes  and  latitudes  by  the  following  formulee :  — 

X  =  R  cos  /. 

Y  =  Rsiu  A  cos  w  —  19.3  R  /3 
Z  =  J?  sin  /  sin  w  -|-  44.5  R  /? 
The  reductions  to  mean  equinox,  1889.0,  are  computed  by  the  formula;, 
A  X'  =  -f  F  sec  w  A  A  sin  1" 

A  F  =  —  XcoswA;i  sin  I"  -f  Z  A  w  sui  1"  —    9.4  r  22  sin  (  A  +  18r» ) 
A  Z'  =  —  X  sin  a>  A  ?.  sin  1"  —  F  A  w  sin  1"  +  31.7  r  i?  sm  (  X  +  ^87** ) 
Wherein — 

A  and  /3    are  the  longitude  and  latitude  of  the  sun  referred  to  the  equinox  and  ecliptic  of  tlie  date; 
&),    the  obliquity  of  the  ecliptic; 
A  A ,    the  reduction  of  longitude  for  precession  and  nutation  from  January  0; 
A  a>,    the  reduction  of  the  mean  to  the  apparent  obliquity; 
r,    the  fraction  of  the  year  since  January  0. 
The  numerical  coefficients  are  in  units  of  the  seventh  ))lace  of  decimals.    The  correction  for  latitude 
has  been  taken  from  Goetze's  paper  in  the  Astronomical  Journal^  Vol.  II,  page  71. 

The  mean  equatorial  horizontal  parallax  of  the  sun,  adopted  from  Professor  Newcomb's  Investtga- 
tion  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,*  is  8'^848.  The  adopted  semi- 
diameter  of  the  sun  at  the  earth's  mean  distance  is  16^  2f',  In  the  computations  pertaining  to 
eclipses,  Ressel's  semidiameter,  15^  59^^788  has  been  used. 

The  right  ascension,  declination  and  parallax  of  the  moon  are  derived  from  HANSE^''s  Taldes  dt  la 
Lune,  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's  Researches  on 
the  Motion  of  ihe  Moon,  Part  I,  page  268,t  and  a  corrected  table  being  substituted  for  Table  XXXTV. 
The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the  formula, 

kS=  0.272274  7r-h2".5 

The  constant  2".5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due  entirely  to  tele- 
scopic and  ocular  irradiation. 

The  ephemeris  of  Mercury  is  derived  from  Professor  Winlock's  Tables  of  Mercury,  Washington, 
1864.  They  are  based  on  the  older  theory  of  Le  Verrier,  published  in  the  Additions  to  liie 
Connaissance  des  Temps  for  1848. 

The  ephemeris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus,  Washington,  1872. 

The  ephemeris  of  Mars  is  derived  from  manuscript  tables  constructed  from  Lindei<pau's  Tables. 
Mr.  Hugh  Breen's  results,  contained  in  his  |>aper  On  the  Corrections  of  Lindenau's  Elemenis  of 
Mars,  published  in  the  Memoirs  of  the  Royal  Astronomical  Society,  Vol.  XX,  have  also  been  discussed 
and  applied ;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  per- 
turbations produced  by  Jupiter  have  been  increased  by  ^(y  of  their  value.  The  following  are  the 
corresponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:'— 

Zi  =  320  13  33.87    +  68910L1527    t 
TT    =  333  23  17.84    +  65.9990    t 

ft  =    48  25  55.29    +  27.6997    t 

t     =       1  51    2.20    —  0.02141  t 

e    =        19238''.75    +  0.18549  t 

n    =      689050^.8927 
a    =  1.5236915 
The  ephemeris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvaru's  Tables, 
with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the  formule. 

The  ephemeris  of  Saturn  is  derived  from  a  provisional  theoiy  constructed  by  Mr.  Georoe  W. 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables,  pub- 
lished by  the  Smithsonian  Institution, 

*  Astronomical  Observations  made  at  the  U.  S.  J^aval  Observatory,  Washington,  1865,  Appendix  II. 
t  Astronomical  Observations  made  at  the  U.  ^.  Nerval  Observatory,  Washington,  1875,  Appendix  II. 
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0.95 
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1.68    -t  0.3 

1.30 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 
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The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Anthority. 
Le  Verrier,  Theory  of  Mercury. 

Peirce,  from  the  Washington  Obser- 
vations of  1845  and  1846,  made 
with  the  Mural  Circle. 


The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  arc  adapted  to  Bessel's 
method,  using  the  special  forms  in  Chauvenet's  Spherical  and  Practical  ,Mronomy.  The  adopted 
semidiameters  are:  — 

Semidiameter  of  the  sun  at  distance  unity .     .     .     .    959.788 
Ratio  of  radius  of  moon  to  radius  of  earth      .     .     .        0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Continuation  of  Damotseau's  Tables, 
Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Woolhouse's  Tables,  British 
NmUical  Mmanac  for  1835,  Table  II  of  each  satellite  having  been  adapted  to  Damoiseau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manuscript  tables 
prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  those  for 
the  dusky  i*ing. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  computed  from  the 
data  of  Professor  New  comb's  Uranian  and  J^^tunian  Systems  j  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used.  The  positions 
have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors  of  the  Observatories, 
in  response  to  a  circular  issued  by  the  Superintendent  of  the  American  Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are  derived  from 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  III  of  Chauvenet's  Spherical  and 
Practical  •^stronomyj  Vol.  II:  — 

log  e  =  8.9122052 
sr'  —  SP  =  —  11'  30".a5  sin  2  f  -|-  r'.16  sin  4  9 

log  f>  =  9.9992747  +  0.0007271  cos  2  ^  —  0.0000018  cos  4  ^ 
Table  IV,  for  finding  the  latitude  from  an  obsei-ved  altitude  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  equal  to  45°. 
( 2  )  A  declination  of  Polaris  equal  to  +  88°  43'. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner: — 
The  snn  has  been  computed  by  Mr.  Eastwood;  the  moon's  longitude,  latitude,  semidiameter  and 
horizontal  parallax,  by  Professor  Keith;  right  ascension  and  declination,  by  Professor  Van  Vleck; 
culminations,  by  Professor  Runkle  ;  lunar  distances,  by  Mr.  W.  B.  Oliver  ;  Mercuiy  and  Venus,  by 
Mr.  E.  P.  Austin;  Mars,  Jupiter,  Satui-n,  Uranus,  and  Neptune,  by  Mr.  Roberdead  Buchanan;  Jupiter's 
satellites,  by  Mr.  W.  F.  McK.  Ritter.  The  fixed  stars  have  been  prepared  by  Mr.  Wiessner  and  Mr. 
H.  Meier;  the  general  constants  for  tlieir  reduction,  by  Mr.  Wiessner;  the  occultations,  by  Mr.  J.  O. 
Wiessner;  and  the  eclipses  have  been  com{>uted  and  the  charts  projected  by  Mr.  Buchanan. 
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CORRECTION  REQUIRED,  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDma  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 
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TABLE  n.— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FEOM  A  8IDEBEAL  TIME  INTEBVAL. 
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0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


Tor 
Seconds. 


EPH  89—33—8 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
ToaL 

gh. 

m 

m   B 

0 

1  18.636 

1 

1  18.800 

2 

1  18.964 

3 

1  19.128 

4 

1  19.292 

5 

1  19.456 

6 

1  19.619 

7 

1  19.783 

8 

1  19.947 

9 

1  20.111 

10 

1  20.275 

11 

1  20.439 

12 

1  20.602 

13 

1  20.766 

14 

1  20.930 

15 

1  21.094 

IC 

1  21.258 

17 

1  21.422 

18 

1  21.585 

19 

1  21.749 

20 

1  21.913 

21 

1  22.077 

22 

1  22.241 

23 

1  22.404 

24 

122.568 

25 

1  22.732 

26 

1  22.896 

27 

1  23.060 

28 

1  23.224 

29 

1  23.387 

30 

1  23.551 

31 

1  23.715 

32 

1  23.879 

33 

1  24.043 

34 

1  24.207 

35 

1  24.370 

36 

1  24.534 

37 

1  24.698 

38 

1  24.862 

39 

1  25.026 

40 

125.190 

41 

1  25.353 

42 

1  25.517 

43 

1  25.681 

44 

1  25.845 

45 

1  26.009 

46 

1  26.172 

47 

1  26.3:% 

48 

1  26.500 

49 

1  26.664 

50 

1  26.828 

51 

1  26.992 

52 

1  27.155 

53 

1  27.319 

54 

1  27.483 

55 

1  27.647 

56 

1  27.811 

57 

1  27.975 

58 

1  28.138 

59 

1  28.302 

Side- 
real. 

1 

10^ 


1  28.466 
1  28.630 
1  28.794 
1  28.958 
1  29.121 

1  29.265 
1  29.449 
1  29.613 
1  29.777 
1  29.940 

1  30.104 
1  30.268 
1  30.432 
1  30.596 
1  30.760 

1  30.923 
1  31.087 
1  31.251 
1  31.415 
1  31.579 

1  31.743 
1  31.906 
1  32.070 
1  32.234  , 
1  32.398 

1  32.56^ 
1  32.726 
1  32.889 
1  33.053 
1  33.217 

1  33.381 
1  33.545 
1  33.708 
1  33.872 
1  34.036 

1  34.200 
1  34.364 
1  34.528 
1  34.691 
1  34.855 

1  :«3.019 
1  35.183 
1  35.347 
1  35.511 
1  35.674 

1  35.838 
1  36.002 
1  36.166 
1  36.:530 
1  36.493 

1  36.657 
1  36.821 
1  36.985 
1  37.149 
1  37.313 


37.476 
37.640 
37.804 
37.968 
38.132 


1  38.296 
1  38.459 
1  38.623 
1  38.787 
I  38.951 

1  39.115 
1  39.279 
1  39.442 
1  39.606 
1  39.770 

1  39.9:m 

1  40.098 
1  40.261 
1  40.425 
1  40.589 

1  40.753 
1  40.917 
1  41.081 
1  41.244 
1  41.408 

1  41.572 
1  41.736 
1  41.900 
1  42.064 
1  42.227 


42.391 
42.555 
42.719 
42.883 
43.047 


1  43.210 
1  43.374 
1  43.538 
1  43.702 
1  43.866 


44.029 
44.193 
44.357 
44.521 
44.685 


1  44.849 
1  45.012 
1  45.176 
1  45.340 
1  45.504 


45.668 
45.832 
45.995 
46.1.59 
46.323 


1  46.487 

1  46.a^)i 


46.815 
46.978 
47.142 

47.306 
47.470 
47.634 
47.797 
47.961 


IP 


1  48.125 
1  48.289 
1  48.453 
1  48.617 
1  48.780 

1  48.944 
1  49.108 
1  49.272 
1  49.436 
1  49.600 

1  49.763 
1  49.927 
1  50.091 
1  50.255 
1  50.419 

1  50.583 
1  50.746 
1  50.910 
1  51.074 
1  51.238 

1  51.402 
1  51.565 
1  51.729 
1  51.893 
1  52.057 

1  52.221 
1  52.385 
1  52.548 
1  52.712 
1  52.876 

1  53.040 
1  53.204 
1  53.368 
1  53.531 
1  53.695 

1  53.859 
1  54.023 
1  54.187 
1  54.351 
1  54.514 


54.678 
54.842 
55.00() 
55.170 
55.333 


1  55.497 
1  55.661 
1  55.825 
1  55.989 
1  56.153 

1  56.316 
1  56.480 
1  56.644 
1  56.808 
1  56.972 


57.136 
57.299 
57.463 

57.627 
57.791 


12^ 


1  57.955 
1  58.119 
1  58.282 
1  58.446 
1  58.610 

1  58.774 
1  58.938 
1  59.101 
1  59.265 
1  59.429 

1  59.593 
1  59.757 

1  59.921 

2  0.084 
2    0.248 


0.412 
0.576 
0.740 
0.904 
1.067 

2  1.231 

2  1.395 

2  1.559 

2  1.723 

2  1.887 

2  2.050 

2  2.214 

2  2.378 

2  2.542 

2  2.706 

2  2.869 

2  3.033 

2  3.197 

2  3.361 

2  3.525 

2  3.689 

2  3.852 

2  4.016 

2  4.180 

2  4.344 


4.508 
4.672 
4.835 
4.999 
5.163 

5.327 
5.491 
5.655 

5.818 
5.982 

6.146 
6.310 
6.474 
6.637 
6.801 

6.965 
7.129 
7.293 
7.457 
7.620 


13^ 


2  7.784 

2  7.948 

2  8.112 

2  8.276 

2  8.440 

2  8.603 

2  8.767 

2  8.931 

2  9.095 

2  9.259 

2  9.423 
2  9.586 
2  9.750 
2  9.914 
2  10.078 

2  10.242 
2  10.405 
2  10.569 
2  10.733 
2  10.897 

2  11.061 

2  11.225 

2  11.388 

2  11.552 

2  11.716 

2  11.880 

2  12.044 

2  12.208 

2  12.371 

2  12.535 

2  12.699 
2  12.863 
2  13.027 
2  13.191 
2  13.354 

2  13.518 
2  13.682 
2  13.846 
2  14.010 
2  14.173 


14.337 
14.501 
14.665 
14.829 
14.993 


2  15.156 

2  15.320 

2  15.484 

2  15.648 

2  15.812 

2  15.976 

2  16.139 

2  16.303 

2  16.467 

2  16.631 

2  16.795 
2  16.959 
2  17.122 
2  17.286 
2  17.450 


14h. 


15^- 


m  B 
2  17.614 
2  17.778 
2  17.941 
2  18.105 
2  18.269 

2  18.433 

2  18.597 

2  18.761 

2  18.924 

2  19.088 


m  8 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  28.263 
2  28.426 
2  28.590 
2  28.754 
2  28.918 

2  29.082 
2  29.245 
2  29.409 
2  29.573 
2  29.737 

2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  20.890  2  30.720 

2  21.054  2  30.884 

2  21.218  I  2  31.048 

2  21.382  i  2  31.211 

2  21.546  2  31.375 


19.252 
19.416 
19.580 
19.744 
19.907 


2  20.071 
2  20.235 
2  20.399 
2  20.563 
2  20.727 


2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22.365 

2  22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  2:^839 
2  24.003 

2  24.167 
2  24.3:U 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.1.50 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26.460 

2  26.624 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


2  31.539 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

2  32.358 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

2  33.177 
2  33.341 
2  33.505 
2  33.669 
2  33.833 

2  33.9f)6 
2  34.160 
2  34.324 
2  34.488 
2  34.a52 

2  34.616 

2  34.979 

2  35.143 

2  35.307 

2  35.471 

2  35.635 
2  35.798 
2  35.962 
2  36.126 
2  36.290 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


For 
Seoonda. 


B 

0 

1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.03:^ 
0.035 

o.o:j8 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 

o.i:m 

0.137 

o.i:^ 

0.142 
0.145 
0.147 

0.150 
0.153 
0.156 
0.158 
0.161 


gh. 


10^ 


11^ 


12^- 


13^ 


14h. 


15^ 


For 
SecoDda. 


EPH  69^33—9 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRA.CTED  FROM  A  SIDEBEAL  TIME  INTERVAL. 


Side- 
raaL 


16^ 


17' 


18^ 


19^ 


20^ 


21"^ 


22^ 


23^ 


JFw 

Seconds. 


0 
1 
2 
3 
4 

6 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 

36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.9;^ 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  41.369 
2  41.532 
2  41.696 
2  41.860 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.679 
2  42.843 

2  43.007 
2  43.171 
2  43.334 
2  43.498 
2  43.662 

2  43.826 
2  43.990 
2  44.154 
2  44.317 
2  44.481 

2  44.645 
2  44.809 
2  44.973 
2  45.137 
2  45.300 

2  45.464 
2  45.628 
2  45.792 
2  45.956 
2  46.120 

2  46.283 
2  46.447 
2  46.611 
2  46.775 
2  46.939 


m  8 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 

2  51.198 
2  51.362 
2  51.526 
2  51.690 
2  51.853 

2  52.017 
2  52.181 
2  52.345 
2  52.509 
2  52.673 

2  52.836 
2  53.000 
2  53.164 
2  53.328 
2  53.492 

2  53.656 
2  53.819 
2  53.983 
2  54.147 
2  54.311 

2  54.475 
2  54.6.')8 
2  54.802 
2  54.966 
2  55.130 

2  55.294 
2  55.458 
2  56.621 
2  55.785 
2  55.949 

2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


m  8 
2  56.932 
2  57.096 
2  57.260 
2  57.424 
2  57.587 

2  57.751 
2  57.915 
2  58.079 
2  58.243 
2  58.406 

2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 

3  0.209 

3  0.372 

3  0.536 

3  0.700 

3  0.864 

3  1.028 

3  1.192 

3  1.355 

3  1.519 

3  1.683 


3  1.847 

3  2.011 

3  2.174 

3  2.338 

3  2.502 

3  2.666 

3  2.830 

3  2.994 

3  3.157 

3  3.321 

3  3.485 
3  3.649 
3.813 
3.977 
4.140 


4.304 
4.468 
4.632 
4.796 
3    4.960 


5.123 
5.287 
5.451 
5.615 
5.779 

5.942 
6.106 
6.270 
6.434 


6.762 
6.925 
7.089 
7.253 
7.417 


3  7.581 

3  7.745 

3  7.908 

3  8.072 

3  8.236 


8.400 
8.564 
8.728 
8.891 
9.055 


3  9.219 

3  9.383 

3  9.547 

3  9.710 

3  9.874 

3  10.038 
3  10.202 
3  10.366 
3  10.530 
3  10.693 

3  10.857 
3  11.021 
3  11.185 
3  11.349 
3  11.513 

3  11.676 
3  11.840 
3  12.004 
3  12.168 
3  12.332 

3  12.496 
3  12.659 
3  12.823 
3  12.987 
3  13.151 

3  13.315 
3  13.478 
3  13.642 
3  13.806 
3  13.970 

3  14.134 
3  14.298 
3  14.461 
3  14.625 
3  14.789 


3  6.598 


14.953 
15.117 
15.281 
15.444 
15.608 

15.772 
15.936 
16.100 
16.264 


3  16.427 


m  8 
3  16.591 
3  16.755 
3  16.919 
3  17.083 
3  17.246 

3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  18.066 

3  18.229 
3  18.393 
3  18.557 
3  18.721 
3  18.885 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

3  19.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.506 
3  21.670 
3  21.834 
3  21.997 
3  22.161 

3  22.325 
3  22.489 
3  22.653 
3  22.817 
3  22.960 

3  23.144 
3  23.306 
3  23.472 
3  23.636 
3  23.800 

3  23.963 
3  24.127 
3  24.291 
3  24.455 
3  24.619 

3  24.782 
3  24.946 
3  25.110 
3  25.274 
3  25.438 

3  25.602 
3  25.765 
3  25.929 
3  26.093 
3  26.257 


3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  2a878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.336 
3  31.499 
3  31.663 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.465 
3  33.629 

3  33.793 
3  33.957 
3  34.121 
3  34.2S4 
3  34.418 

3  34.612 
3  34.776 
3  34.940 
3  35.104 
3  35.267 

3  35.431 
3  35.595 
3  35.759 
3  35.923 
3  36.086 


3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38.062 
3  38.216 
3  38.380 
3  38.544 

3  38.706 
3  38.871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  42.148 
3  42.312 
3  42.476 
3  42.639 

3  42.803 
3  42.967 
3  43.131 
3  43.295 
3  43.459 

3  43.622 
3  43.786 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  44.605 
3  44.769 
3  44.933 
3  45.097 

3  45.261 
3  45.425 
3  45.588 
3  45.752 
3  45.916 


3  46.080 
3  46.244 
3  46.407 
3  46.571 
3  46.735 

3  46.899 
3  47.063 
3  47.227 
3  47.390 
3  47.554 

3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  48.537 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.356 
3  49.520 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  51.158 
3  51.322 
3  51.486 
3  51.650 

3  51.814 
3  51.978 
8  52.141 
3  52.305 
3  52.469 

3  52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53.452 
3  53.616 
3  53.780 
3  53.943 
3  54.107 

3  54.271 
3  54.435 
3  54.599 
3  54.763 
3  54.926 

3  55.090 
3  55.254 
3  55.418 
3  55.582 
3  55.746 


8 

0 

1 

2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.062 
0.065 
0.087 
0.090 
0.093 

0.096 
0.098 
0.101 
0.104 
0.106 

0.109 
0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
0.131 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 

0.150 
0.153 
O.l.'W? 
0.158 
0.161 


Side- 
reaL 

I 


16' 


17' 


18^ 


19^ 


20^ 


21^^ 


22^- 


23^ 


Tat 
Seconds. 


EPH  89 — 33 — 10 


TABLE  III.— MEAN  SOLAE  INTO  SIDEKEAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INl^KVAL. 


Mean 
Solar. 


0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0h. 


0.000 
0.164 
0.329 
0.493 
0.657 

0.821 
0.986 
1.150 
1.314 
1.478 

1.643 
1.807 
1.971 
2.136 
2.300 

2.464 
2.628 
2.793 
2.957 
3.121 

3.2»> 

3.4r:o 

3.614 
3.778 
3.943 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5.750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.064 
7.228 

7.392 
7.557 
7.721 
7.885 
8.049 

8.214 

8.378 
8.542 
8.707 
8.871 

9.035 
9.199 
9.364 
9.528 
9.692 


l'^ 


m  B 
0  9.856 
0  10.021 
0  10.185 
0  10.349 
0  10.514 


10.678 
10.842 
11.006 
11.171 
11.335 

11.499 
11.663 
11.828 
11.992 
12.156 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0  12.321 
0  12.4«j 
0  12.649 
0  12.813 
0  12.978 

0  13.142 
0  13.306 
0  13.471 
0  13.635 
0  13.799 

0  13.963 

0  14.128 

0  14.ij92 

0  14.456 

0  14.620 

0  14.785 
0  14.949 
0  15.113 
0  15.278 
0  15.442 

0  15.606 
0  15.770 
0  15.935 
0  16.099 
0  16.263 

0  16.427 

0  16.592 

0  16.756 

0  16.920 

0  17.085 

0  17.249 

0  17.413 

0  17.577 

0  17.742 

0  17.906 

0 
0 
0 
0 
0 


18.070 
18.234 
18.399 
18.563 
18.727 

0  18.892 
0  19.056 
0  19.220 
0  19.384 
0  19.549 


0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26.612 
0  26.777 
0  26.941 

0  27.105 
0  27.270 
0  27.434 
0  27.598 
0  27.762 


0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28.584 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


0  29.569 
0  29.734 
0  29.898 
0  30.062 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 


31.212 
31.376 
31.541 

31.705 
31.869 


0  32.034 
0  32.198 
0  32.362 
0  32.526 
0  32.691 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  36.962 

0  37.126 

0  37.290 

0  37.455 

0  37.619 


37.783 
37.947 
38.112 
38.276 
38.440 

38.605 
38.769 
38.933 
39.097 


0  39.262 


4^ 


m  B 
0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890 
0  42.a54 
0  42.219 
0  42.383 
0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  45.504 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.325 
0  46.490 
0  46.654 

0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 


47.640 
47.804 
47.968 
48.132 
48.297 


48.461 

48.625 

0  48.790 

0  48.954 

0  49.118 


m  B 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 

0  50.925 
0  51.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  53.225 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 

0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.689 

0  55.853 
0  56.018 
0  56.182 
0  56.346 
0  56.510 

0  56.676 

0  56.839 

0  57.003 

0  57.168 

0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

0  58.317 
0  58.462 
0  58.646 
0  58.810 
0  58.975 


0  59.139 
0  59.303 
0  59.467 
0  59.6:)2 
0  59.796 

0  59.960 

1  0.124 
1  0.289 
1  0.453 
1  0.617 


0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.932 
2.096 
2.260 

2.424 
2.589 
2.753 
2.917 
3.081 


3.246 
3.410 
3.574 
1  3.739 
1    3.903 


1  4.067 

1  4.231 

1  4.396 

1  4.560 

1  4.724 

1  4.888 

1  5.053 

1  5.217 

1  5.381 

1  5.546 

1  5.710 

1  5.874 

1  6.o:« 

1  6.203 

1  6.367 


6.531 
6.695 
6.860 
7.024 
7.188 

7.353 
7.517 

7.681 
7.845 
8.010 

8.174 
8.338 
8.502 
8.667 
8.831 


8.995 
9.160 
9.324 
9.488 
9.652 

9.817 

9.981 

10.145 

10.310 

10.474 


m 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 

1  10.638 

1  10.802 

1  10.967 

1  11.131 

1  11.295 

1  11.459 

1  11.624 

1  11.788 

1  11.952 

1  12.117 

1  12.281 

1  12.445 

1  12.609 

1  12.774 

1  12.938 

1  13.102 
1  13.266 
1  13.431 
1  13.595 
1  13.759 

1  13.924 
1  14.088 
1  14.252 
1  14.416 
1  14.581 

1  14.745 
1  14.909 


15.073 
15.238 
15.402 

15.566 
15.731 
15.895 
16.059 
16.223 


1 

1 

1 

1 
1 
1 
1 
1 

1  16.388 
1  16.552 
1  16.716 
1  16.881 
1  17.045 

1  17.209 
1  17.373 
1  17.538 
1  17.702 
1  17.866 

1 
1 

1 
1 
1 


18.030 
18.195 
18.359 
18.523 
18.688 


For 
Seconds. 


8 

0 

1 

2 
3 
4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


Mean 
Solar. 


Qh. 


2^ 


4^- 


For 
SeoondB. 


EPH  8^—33—11 


TABLE  m.— MEAN  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 


27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


Moon 

SolAT. 


m  8 
1  18.852 
1  19.016 
1  19.180 
1  19.345 
1  19.509 

1  19.673 

1  19.837 

1  20.002 

1  20.166 

1  20.330 

1  20.495 

1  20.659 

1  20.823 

1  20.987 

1  21.152 

1  21.316 

1  21.480 

1  21.644 

1  21.809 

1  21.973 

1  22.137 

1  22.302 

1  22.466 

1  22.630 

1  22.794 

1  22.959 

1  23.123 

1  23.287 

1  23.451 

1  23.616 

1  23.780 

1  23.944 

1  24.109 

1  24.273 

1  24.437 

1  24.601 
1  24.766 
1  24.930 
1  25.094 
1  25.259 

1  25.423 
1  25.587 
1  25.751 
1  25.916 
1  26.080 

1  26.244 
1  26.408 
1  26.573 
1  26.737 
1  26.901 

1  27.066 
1  27.230 
1  27.394 
1  27.558 
1  27.723 

1  27.887 
1  28.051 
1  28.215 
1  28.:i80 
1  28.544 


8^- 


gh. 


m  8 
1  28.708 
1  28.873 
1  29.037 
1  29.201 
1  29.365 

1  29.530 
1  29.694 
1  29.858 
1  30.022 
1  30.187 

1  30.351 
1  30.515 
1  30.680 
1  30.844 
1  31.008 

1  31.172 

1  31.337 

1  31.501 

1  31.665 

1  31.829 

1  31.994 

1  32.158 

1  32.322 

1  32.487 

1  32.651 

1  32.815 

1  32.979 

1  33.144 

1  33.308 

1  33.472 

1  33.637 

1  33.801 

1  33.965 

1  34.129 

1  34.294 

1  34.458 
1  34.622 


34.786 
34.951 
35.115 


1  35.279 
1  35.444 
1  35.608 
1  35.772 
1  35.936 

1  36.101 
1  3().265 
1  36.429 
1  36.593 
1  36.758 

1  36.922 
1  37.086 
37.251 
37.415 
37.579 


37.743 
37.908 
38.072 
38.236 

38.400 


10^ 


38.565 
38.729 
38.893 
39.058 
39.222 


1  39.386 
1  39.550 
1  39.715 
1  39.879 
1  40.043 


40.207 
40.372 
40.536 
40.700 
40.865 


1  41.029 
1  41.193 
1  41.357 
1  41.522 
1  41.686 

1  41.850 
1  42.015 
1  42.179 
1  42.:M3 
1  42.507 

1  42.672 
1  42.836 
1  43.000 
1  43.164 
1  43.329 


1 

1 
1 
1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1  45.957 
1  46.121 
1  46.286 
1  46.450 
1  46.614 


43.493 
43.657 
43.822 
43.986 
44.150 

44.314 
44.479 
44.643 
44.807 
44.971 

45.136 
45.300 
45.464 
45.629 
45.793 


46.778 
40.943 
47.107 
47.271 


1  47.436 

1  47.600 
1  47.764 
1  47.928 
1  48.093 
1  48.257 


10^ 


11* 


48.421 

48.585 
48.750 
48.914 
49.078 


1  49.243 
1  49.407 
1  49.571 
1  49.735 
1  49.900 

1  50.064 
1  50.228 
1  50.393 
1  50.557 
1  50.721 

1  50.885 
1  51.050 
1  51.214 


51.378 
51.542 


1  51.707 
1  51.871 
1  52.035 
1  52.200 
1  52.364 

1  52.528 
1  52.692 
1  52.857 
1  53.021 
1  53.185 

1  53.349 
1  53.514 
1  53.678 
1  53.842 
1  54.007 

1  54.171 
1  54.335 
1  54,499 
1  54.664 
1  54.828 

1  54.992 
1  55.156 
1  55.321 
1  55.485 
1  55.649 

1  55.814 
1  55.978 
1  56.142 
1  56.306 
1  56.471 


56.635 
56.799 
56.904 
57.128 
57.292 


1  57.456 
1  57.621 
1  57.785 
1  57.949 
1  58.113 


llh. 


12^ 


58.278 
58.442 
58.606 
58.771 
58.935 


1  59.099 
1  59.263 
1  59.428 
1  59.592 
1  59.756 

1  59.920 

2  0.085 
2  0.249 
2  0.413 
2  0.578 

2  0.742 

2  0.906 

2  1.070 

2  1.235 

2  1.399 


2  1.563 

2  1.727 

2  1.892 

2  2.0,56 

2  2.220 

2  2.385 

2  2.549 

2  2.713 

2  2.877 

2  3.042 

2  3.206 

2  3.370 

2  3.534 

2  3.699 

2  3.863 

2  4.027 

2  4.192 

2  4.356 

2  4.520 

2  4.684 

2  4.849 

2  5.013 

2  5.177 

2  5.342 

2  5.506 

2  5.670 

2  5.834 

2  5.999 

2  6.163 

2  6.327 


2  6.491 

2  6.a56 

2  6.820 

2  6.984 

2  7.149 

2  7.313 

2  7.477 

2  7.641 

2  7.806 

2  7.970 


12 


ih. 


13^ 


2  8.134 

2  8.298 

2  8.463 

2  8.627 

2  8.791 

2  8.956 

2  9.120 

2  9.284 

2  9.448 

2  9.613 

2  9.777 
2  9.941 
2  10.105 
2  10.270 
2  10.434 

2  10.598 
2  10.763 
2  10.927 
2  11.091 
2  11.255 

2  11.420 
2  11.584 
2  11.748 
2  11.912 
2  12.077 

2  12.241 
2  12.405 
2  12.570 
2  12.734 
2  12.898 

2  13.062 
2  13.227 
2  13.391 
2  13.555 
2  13.720 

2  13.884 
2  14.048 
2  14.212 
2  14.377 
2  14.541 

2  14.705 
2  14.869 
2  15.034 
2  15.198 
2  15.362 

2  15.527 
2  15.691 
2  15.855 
2  16.019 
2  16.184 

2  16.348 
2  16.512 
2  16.676 
2  16.841 
2  17.005 

2  17.169 
2  17.334 
2  17.498 
2  17.662 
2  17.826 


13^ 


14^ 


2  17.991 

2  18.155 

2  18.319 

2  18.483 

2  18.648 

2  18.812 

2  18.976 

2  19.141 

2  19.305 

2  19.469 


19.633 
19.798 
19.962 
20.126 


2  20.290 

2  20.455 
2  20.619 
2  20.783 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.605 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.755 

2  22.919 
2  23.083 
2  23.247 
2  23.412 
2  23.576 

2  23.740 
2  23.905 
2  24.069 
2  24.233 
2  24.397 

2  24.562 
2  24.726 
2  24.890 
2  25.054 
2  25.219 

2  25.383 
2  25.547 
2  25.712 
2  25.876 
2  26.040 

2  26.204 
2  26.369 
2  26.533 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.a54 
2  27.519 
2  27.683 


14b. 


15^ 


m  8 
2  27.847 
2  28.011 
2  28.176 
2  28.340 
2  28.504 

2  28.668 
2  28.833 
2  28.997 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.983 
2  30.147 

2  30.311 
2  30.476 
2  30.640 
2  30.804 
2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.625 
2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.775 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  33.597 
2  33.761 
2  33.925 
2  34.090 
2  34.254 

2  34.418 
2  34.582 
2  34.747 
2  34.911 
2  35.075 

2  35.239 
2  35.404 
2  35.568 
2  35.732 
2  35.897 

2  36.061 
2  36.225 
2  36.389 
2  36.554 
2  36.718 

2  36.882 
2  37.047 
2  37.211 
2  37,375 
2  37.539 


15^ 


Far 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.062 
0.085 
0.068 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Seoondfl. 


EPH  89—33—12 


TABLE  III— MEAN  SOLAE  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean 
Solar. 


m 
0 
1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
I     14 

15 
16 
17 
18 
19 

20 
I  21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 

54 

55 

56 

57 

58 

^9 

Mean 
Solar. 


IG*" 


2  37.704 
2  37.868 
2  28,(m 
2  3ai96 
2  38.361 

2  38.525 
2  38.689 
2  38.«>4 
2  39.018 
2  39.182 

2  39.346 
2  39.511 
2  39.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43.289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 
2  44.439 
2  44.603 
2  44.767 
2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.589 
2  45.75:i 

2  45.917 
2  46.082 
2  46.246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.067 
2  47.2:12 
2  47.396 


16^ 


17^ 


m  B 
2  47.560 
2  47.724 
2  47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.5:n 
2  49.696 
2  49.860 

2  50.024 
2  50.188 
2  50.;i53 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  51.8;U 
2  51.995 
2  52.160 
2  52.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  53.310 
2  53.474 
2  53.638 
2  53.803 
2  53.967 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  55.117 
2  55.281 
2  55.445 
2  55.610 

2  55.774 
2  55.9;« 
2  56.102 
2  56.267 
2  56.431 

2  56..^95 
2  56.7r>9 
2  56.924 
2  57.088 
2  57.252 


17^ 


18^ 


m  B 
2  57.417 
2  57.581 
2  57.745 
2  57.909 
2  58.074 

2  58.238 
2  58.402 
2  58.566 
2  58.731 
2  58.895 

2  59.059 
2  59.224 
2  59.388 
2  59.552 
2  59.716 

2  59.881 

3  0.045 
3  0.209 
3  0.373 
3  0.538 


0.702 
0.866 
1.031 
1.195 

i.:^9 

1.523 

1.688 
1.852 
2.016 
2.181 

2.345 

2.509 
2.673 
2.838 
3.002 

3.166 
3.3:^0 
3.495 
3.659 
3.823 

3.988 
4.152 
4.316 
4.480 
4.645 

4.809 
4.973 
5.137 
5.302 
5.466 


3  5.630 

3  5.795 

3  5.959 

3  6.123 

3  6.287 


6.452 
6.616 
6.780 
6.944 
7.109 


18^ 


19^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  9.737 
3  9.901 
3  10.066 
3  10.230 
3  10.394 

3  10.559 
3  10.723 
3  10.887 
3  11.051 
3  11.216 


7.273 
7.437 
7.602 
7.766 
7.930 

8.094 
8.259 
8.423 

8.587 
8.751 

8.916 
9.080 
9.244 
9.409 
9.573 


11.380 
11.544 
11.708 
11.873 
12.037 


3  12,201 
3  12.366 
3  12.530 
3  12.694 
3  12.858 

3  13.023 
3  13.187 
3  13.351 
3  13.515 
3  13.680 


13.844 
14.008 
14.173 
14.:«7 
14.501 


3  14.665 

3  14.830 

3  14.994 

3  15.1.'S8 

3  15.322 


15.487 
15.651 
15.815 
15.980 
16.144 

16.308 
16.472 
16.637 
16.801 
16.965 


20^ 


17.129 
17.294 
17.458 
17.622 
17.787 


3  17.951 

3  18.115 

3  18.279 

3  18.444 

3  18.608 

3  18.772 
3  18.937 
3  19.101 
3  19.265 
3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  20.086 
3  20.251 

3  20.415 
3  20.579 
3  20.744 
3  20.908 
3  21.072 

3  21.236 
3  21.401 
3  21.565 
3  21.729 
3  21.893 


22.058 
22.222 
22.386 
22.551 
22.715 


19' 


3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.530 

3  23.700 
3  23.H(),5 
3  24.029 
3  24.193 
3  24.358 

3  24.522 
3  24.686 
3  24.850 
3  25.015 
3  25.179 


21^ 


25.343 
25.508 
25.672 
25.836 
26.000 


3  26.165 
3  26.:i29 
3  26.493 
3  26.657 
3  26.822 


3  26.986 
3  27.1^0 
3  27.315 
3  27.479 
3  27.643 


27.807 
27.972 
28.136 
28.300 
28.464 

28.629 
28.793 
28.957 
29.122 
29.286 


3  29.450 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30.271 
3  30.436 
3  30.600 
3  30.764 
3  30.929 


31.093 
31.257 
31.421 
31.586 
31.750 


3  31.914 
3  32.078 
3  32.243 
3  32.407 
3  32.571 

3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 


20'- 


33.557 
3:^.721 
33.886 
34.0.':0 
34.214 

34.378 
34.543 
34.707 
34.871 
35.035 


3  35.200 

3  35.3(>4 

3  35.528 

3  35.693 

3  3.'>.857 


36.021 
36.ia5 
36.3r.O 
36.514 
36.678 


21^ 


22^ 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  38.485 
3  38.649 
3  38.814 
3  38.978 
3  39.142 


36.ai2 
37.007 
37.171 
37.335 
37.500 

37.664 
37.828 
37.992 
38.157 
38.321 


39..307 
39.471 
39.635 
39.799 
39.964 


2.3' 


3  46.699 
3  46.863 
3  47.027 
3  47.192 
3  47.356 

3  47.520 
3  47.685 
3  47.849 
3  48.013 
3  48.177 

3  48.342 
3  48.506 
3  48.670 
3  48.^^34 
3  48.999 

3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  40.128  3  49.984 

3  40.292  3  50.149 

3  40.456  3  50.313 

3  40.621  3  50.477 

3  40.785  I  3  50.642 


3  40.949 
3  41.114 
3  41.278 
3  41.442 
3  41.606 

3  41.771 
3  41.935 
3  42.099 
3  42.2(>4 
3  42.428 


42.592 
42.756 
42.921 
43.085 
43.249 


3  43.413 
3  43..578 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44..563 
3  44.728 
3  44.892 

3  45.056 
3  45.2i0 
3  45.:^85 
3  45.549 
3  45.713 

3  45.878 
3  46.042 
3  46.206 
3  46.370 
3  46.535 


22'^- 


3  50.806 
3  50.970 
3  51.  KM 
3  51.299 
3  51.463 

3  51.627 
3  61.791 
3  51.956 
3  52.120 
3  52.284 

3  52.449 
3  52.613 
3  52.777 
3  52.941 
3  53.106 


53.270 
53.434 

53.763 


3  53.927 

3  54.091 
3  54.2,56 
3  54.420 
3  54.584 
3  54.748 

3  54.913 
3  55.077 
3  55.241 
3  55.405 
3  55.570 


3  55.734 
3  55.898 
3  56.0()3 
3  56.227 
3  56.391 


23' 


For 
SocondB. 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.0:^ 

o.o:« 

0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 

0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.153 
0.156 
0.159 
0.162 


For 
Se(M>nd8. 


EPH  8ft — 3'3 — 13 


TABLE  IV.— LATITUDE  BY  POLARIS. 


TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 

ALTITUDE  OF  P0LABI8. 

Reduce  the  obeerved  altitude  of  Polaris  to  the  true  altitude. 

Reduce  the  recorded  time  of  observation  to  local  sidereal  time. 

r  less  than  1»»  18",  subtract  it  ftom  !»»  18"; 

If  the  sidereal  time  b  )  between  P  18"  and  13**  18",  subtract  P  18"  from  it; 

(  greater  than  13»»  18",  subtract  it  from  25>»  18"; 

and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV,  and  add  it  to  or 

subtract  it 

from  the  true  altitude,  according  to  its  sign.     The  result  is  the  latitude  of  the  place.                     | 

Example.^lQ89,  November  10,  at  9^  29™  29>,  P.  M.,  mean  solar  time,  in  longitude 

290  east  of 

Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  29^  29^ :  required  the  latitude  of  the  place. 

h    m     B 
Local  astronomical  mean  time  .                                                              .        9  29  29 

Reduction  from  Table  111,  for  9t»29»  29-                                                     +1 

34 

Greenwich  sidereal  time  of  mean  noon,  November  10,  page  183      .      15  19  20.2                     || 

Reduction  from  Table  111,  for  longitude  (=11*  56»  east,  or  minus)      —    0 

19 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

0  50 

4^ 

h      ID 

1  18 

~  s~ 
0 

Subtract  sidereal  time     .                                                               .            .        0  50 

4Si 

Remainder  is  equal  to  hour-angle  of  Polaris   .                                     .        0  27  55.8                      | 

True  altitude           ....        -f- 2^  29.0 

Correction  from  Table  IV.                          .        —    l  16.4 

Latitude +2t 

1  18.6 

TABLE  IV— 1889. 

Qh. 

Ih. 

2h. 

3^ 

41.. 

5^- 

m 

o        / 

O          / 

O         / 

O          1 

0          / 

0      / 

0 

-^^^•^    00 

-'  "-3   0, 

-'      *•••     A« 

-0  54.0     ' 

-0  37.8    ; 

-0  19.1     ' 

5 

1  17,0   ••• 

1  13.8   "•' 

1    5.6   "•" 

0  52.8    ^ 

0  36.3 

0  17.5    '•• 

10 

1  16.9     • 

1  13.3   „•* 

'    4'   11 

0  51.6    ]'l 

0  34.8    *•* 

0  15.9    '•• 

15 

1  16.8   "  . 

1  18.8   I'l 

1    3.8   »•» 

0  50.3    ^'l 

0  33.3    ^-^ 

0  14.3    '•• 

0.1 

0.8 

1.0 

1.3 

1.5 

1.7 

90 

-  1  W-'   «  „ 

-  1  18.8 

-I    8.8 

-  0  49.0 

-0  31.8 

-  0  12.6 

25 

1  l«-5     1 

1  11.6   '■' 

1     1.8    ••« 

0  47.7    '-' 

0  30.3    ^-^ 

1  7 
0  10.9 

30 

1  '6.3     • 

I  11.0     • 

1  0.8  •; 

0  46.3    \'] 

0  28.7    ]'l 

0  9.8  ;•' 

35 

1  16.1    "•» 

1  10.3   "•' 

0  59.7    *•' 

0  44.9 

0  27.1 

0  7.6  ••• 

0.3 

0.7 

1.1 

1.4 

1.6 

1.7 

40 

-  '  J6.8   „  , 

-»    9.6   „„ 

-  0  58.6 

-  0  43.5    ,  ^ 

-0  25.5 

-0  5.9 

45 

1  16.6   '•] 

•    8.8   '-l 

0  57.5 

0  42.1      •; 

0  23.9    ^'l 

0    4.8    '•' 

50 

1  16.1    " 

1    8.0   I'l 

0  56.4    >•' 

0  40.7 

0  22.3    ^'l 

0    8.5    '•' 

56 

1  M.7   »•* 

1    7.8   '-l 

0  55.8 

0  39.3 

0  20.7    ^•* 

-0    0.8    '■' 

60 

-1U.3   ••* 

-1    6.4    «•« 

-ow.o^ 

-0  37.8    *•* 
9h. 

-0  19.1    ^'^ 

+  0    0.9    '•' 

Hour-Angle. 

e"- 

7h. 

8^ 

10^- 

11" 

m 

O        y 

0         1 

0         / 

O          / 

0      * 

0          / 

0 

+  0    0.9     ' 

+  0  20.7     ' 

+  0  39.1     ' 

+  0  54.9     ' 

+  1  6.9  ' 

+  ^   **•'*    n4 

5 

0    8.6 

0  22.3    ^l 

0  40.5 

0  56.1    '•» 

«  7.7  ••• 

1  14.8    "•* 

10 

0    4.3    '•' 

0  23.9 

0  41.9    '■* 

0  57.8    '•' 

1  8.5  ••« 

1  15.2   ••* 

15 

0    6.0   '■' 

0  25.5    ^'^ 

0  43.3   '•'' 

0  58.3 

1  9.8  "•' 

1  15.5   **•' 

1.7 

1.6 

1.4 

1.1 

0.7 

0.3 

20 

+  0    7.7 

+  0  27.1 

+  0  44.7 

+  0  59.4    ,  , 

+  1    9.9 

+  ^  ^^-^   as 

25 

0    9.3     •« 

0  28.7    *•• 

0  46.1    '■* 

«    0.4     •• 

I  10.6   ., 

1  16.1    ••' 

30 

0  10.9    '•" 

0  30.2    ^'l 

0  47.4    '•» 

1    1.4    '•• 

1  11.3   ••' 

1  16.3   ;•« 

35 

0  18.6 

0  31.8    ^•" 

0  48.7    ••' 

1    8.4    '•» 

1  11.9   ••• 

1  16.5   '•• 

1.7 

1.5 

1.8 

1.0 

0.6 

0.S 

40 

+  0  14.3 

+  0  38.3    ,  ^ 

+  0  50.0    ,, 

+*      ^*     00 

+  ^   ^^'^    0^ 

+  I  16.7 

45 

0  15.9      ' 

0  34.8    ^'^ 

0  51.3    ^-^ 

1    4.3   "•" 

1  13.0    ••* 

1  16.8     • 

50 

0  17.5     •• 

0  36.3    \''  '      0  52.5    \^^ 

1    6.8   ••• 

1  13.5   •  . 

J  16.9   I'] 

56 

0I9.I      •« 

0  37.7    1*  ,      0  53.7    ^^ 

»    «•>    11. 

1  14.0   ;•* 

1  17.0    ^'l 

60 

+  0  80.7    '•* 

+  0  39.1      •'*  1  +0  54.9    ^'^ 

+  1    6.9   »■• 

+  1  14.4    "•* 

+  1  17.0    ••• 
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